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The Multiple Grade Inventory forTeachers (MIT): Scale Development, Reliability,
Validity, and Application ofan Instrument to Assess Children with Attentional
Deficits and Learning Disabilities. Marc E. Agronin and Sally E. Shaywitz.
Department ofPediatrics, Yale University School ofMedicine, New Haven,
Connecticut
In this investigation, we have studied the Multiple Grade Inventory for Teachers (MIT), a
teacher-based instrument which assesses aspects of attention, activity, and academic perfor-
mance in school-age children. Data used in the study come from a sample of445 children (210
boys, 235 girls) who are part of the Connecticut Longitudinal Study of Learning Disability
(CLS-LD). Factor analysis of MIT data from the sample in grades K through 5 resulted in six
scales, labeled Academic, Language, Dexterity, Attention, Activity, and Behavior. Two broad-
band scales emerged from a second-order factor analysis, labeled Cognitive (Academic,
Language, Dexterity) and Behavior (Activity, Behavior), with the Attention scale straddling
both broad-band scales across grades.
All scales demonstrated strong internal consistency and test-retest reliability. Concurrent
and predictive validity were based on correlations between MIT scales and avariety ofexternal
criteria from the CLS-LD, including intelligence and achievement batteries, other teacher- and
parent-based behavioral inventories, and items from the MITassessingforglobal academic and
behavioral problems. Narrow-band Cognitive MIT scales correlated strongly with cognitive
external criteria and not with behavioral criteria, while narrow-band Behavior MIT scales
demonstrated the opposite profile. Mean scoreswere derived for all six scales forboys and girls
in grades Kthrough 5. Boys were scored on the MIT as having significantly more academic and
behavioral problems in all grades.
Children falling one standard deviation above the mean on the Activity and Attention scales
were classified with the following diagnostic labels: Attention Deficit Disorder (ADD), ADD
without Hyperactivity (ADDnH), and ADD with Hyperactivity (ADDH). Children with a
diagnostic label demonstrated significantly higher MIT scores than normals on all scales,
indicating a higher degree of academic and behavioral impairment. Diagnostically identified
children also had significantly higher rates ofreading and mathematical learning disability and
low achievement.
Endogenous Adenosine Is a Feedback Inhibitor ofChloride Secretion in the Shark
Rectal Gland. Ole Sami AAssar, Grant G. Kelley, and John N. Forrest, Jr.
Section ofNephrology, Department ofInternal Medicine, Yale University School
ofMedicine, New Haven, Connecticut
These studies define the physiologic role of adenosine in the perfused rectal gland. High-
performance liquid chromatography (HPLC) methods formeasuringvenous effluent and tissue
adenosine and adenine nucleotides were developed and applied in the in vitro perfused rectal
gland.
Simultaneous measurements during hormonal stimulation of secretion demonstrated a
parallel relationship between chloride secretion and venous adenosine and inosine concentra-
tions. From a basal rate of chloride secretion of 157 ± 26 ,uEq/hour/gram, chloride secretion
increased to 839 ± 96 (p < 0.0001) and 2,170 ± 358 (p < 0.001) with 1 and 10 mM forskolin,
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respectively. Corresponding venous adenosine and inosine concentrations increased from a
basal value for adenosine of 5.0 + 1 nM to 126 + 29 nM(p < 0.01) and 896 ± 181
nM(p < 0.01) and from a basal value for inosine of 17 ± 0.5 to 199 ± 44 (p < 0.01) and 980 ±
259 nM(p < 0.01).
These increases in venous adenosine and inosine were completely blocked by the nucleoside
transport inhibitor nitrobenzylthioinosine (NBTI). Bumetanide, an inhibitor of Na+-K+-
ATPase activity, inhibited to basal values both forskolin-stimulated chloride secretion and
venous adenosine. Tissue adenosine and inosine concentrations also increased in parallel with
chloride secretion from basal values of 8.62 + 1.97 and 18.3 ± 4.52 nmoles/gram to 45.1 ± 9.2
and 59.1 ± 7.83 nmoles/gram (p < 0.01) with 1 mM forskolin and to 74.8 ± 12.4 and 151.6 ±
25.6 nmoles/gram (p < 0.05) with 10 mM forskolin, establishing an intracellular source for
venous adenosine. Under conditions of stimulated ion transport with 1 and 10,uM forskolin,
tissue AMP concentration increased from a basal value of 0.49 ± 0.07 nmoles/gram to 0.75 ±
0.21 and 1.73 ± 0.26 and changes in nucleotide concentrations resulted in a reduction in the
cellular energy charge from a basal value of0.66 to 0.5 and 0.33.
Measurements of nucleotide concentrations suggest that rectal gland epithelial cells are
precariously perched between metabolic supply and demand, and that the metabolic homeosta-
sis of these cells may be compromised under conditions of stimulated ion transport. These
studies demonstrate that in a model tissue for tubular epithelia, endogenous adenosine is
formed intracellularly as a consequence of ATP hydrolysis, is transported from cells via an
NBTI-sensitive transport mechanism, and is released into venous effluent at inhibitory concen-
trations.
A Clinical and Seroepidemiological Case-Control Study ofTropical Spastic
Paraparesis and Multiple Sclerosis in Barbados. Cargill H. Alleyne, Jr., and
George Nicholson. Faculty of Medical Sciences, Cave Hill Campus, University
of the West Indies and Francis L. Black. Department of Epidemiology and
Public Health, Yale University School of Medicine, New Haven, Connecticut
This study examines the relationship between both tropical spastic paraparesis (TSP) and
multiple sclerosis (MS) and antibodies to the human T-lymphotropic virus type I (HTLV-I) in
Barbados. It also examines the clinical, demographic, and social characteristics of TSP and MS
patients as compared with controls, in an attempt to identify risk factors for these diseases as
seen in Barbados.
Four TSP and 14 MS cases were identified, using previously published diagnostic criteria.
Three relatives ofMS cases participated. Cases were matched with controls by sex and age, and
each subject was interviewed. Blood was collected from each subject, HTLV-I antibody
screening performed by enzyme-linked immunosorbent assay (ELISA), and confirmation
performed by Western blot. Tests for antibodies to Borrelia burgdorferi, the agent of Lyme
disease, and Treponema pallidum, the agent of syphilis, were also done. Data from hospital
records and the interviews were analyzed with the aid of a computer.
Results indicated that two TSP patients and none of the MS patients, relatives, or controls of
either group were seropositive for HTLV-I. None of the sera from the cases was Venereal
Disease Research Laboratory-(VDRL-) reactive, while antibody to Treponema pallidum was
confirmed by Treponema pallidum hemagglutinin assay (TPHA) in one MS control. No
increase in Lyme titers was noted in either cases or controls. Computer analysis of the data
revealed no significant difference in the responses and characteristics of the cases as compared
with the controls.
This study supports an etiological role for HTLV-I in TSP but not in MS as diagnosed in
Barbados. No other etiological factor is identified. The surprising finding of a relatively small
number ofTSP patients and a high incidence of MS, as compared with Jamaica and Martinique,
cannot be explained by misdiagnosis, since HTLV-I antibodies were absent in cases diagnosed
as MS.
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Summary ofSerological Results
Case Control
TSP MS TSP MS Relative
(n = 4) (n = 14) (n = 4) (n = 14) (n =3)
Final positive HTLV-I ELISA" 3 2 2 4
(75%) (14.3%) (50%) (28.6%) (33.3%)
Positive HTLV-I Western blot 2 (50%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
'After borderline sampleswere retested.
Magnetic Resonance Imaging Assessment ofFracture Healing. William T.
Andrews. (Sponsored by Wayne 0. Southwick.) Department of Orthopaedics
and Rehabilitation, Yale University School ofMedicine, New Haven, Connecticut
Magnetic resonance imagng (MRI) of normal fracture healing was examined in a canine
model to evaluate its ability accurately to assess thevarious phases offracture healing.
Nine adult mongrel dogs underwent surgical osteotomy of the radius (the ulna, in one dog).
Serial MRI scans were obtained during the period beginning immediately post-osteotomy and
ending approximately 12 weeks post-osteotomy. Signal intensity of the fracture site and the
intramedullary cavity were examined by performing T, and T2 images, in both the coronal and
transaxial planes, on a low-field 0.15 Tesla magnet. Biomechanical measurements of strength
and histologic examination were performed at sacrifice to evaluate their correlation with MRI
signal at sacrifice.
Ofthe sixgroups ofsignal intensity data evaluated, fourshowed a trend among the nine dogs,
three of which seem to correlate with the known histomorphology of fracture healing. The
biomechanical and histologic results showed no observable relation to MRI signal at sacrifice.
The positive results disclosed by this study suggest that further investigation with a larger
sample is warranted. If MRI is proven to assess accurately the various phases of fracture
healing, its ability to predict delayed union and non-union should then be investigated.
Immunohistochemical Localization ofParathyroid Hormone-Related Protein in
Normal and Abnormal Human Skin. Ercem S. Atillasoy and Leonard M.
Milstone. Department ofDermatology, Yale University School ofMedicine,
New Haven, Connecticut
Humankeratinocytes secrete large amountsofparathyroidhormone-related protein (PTHRP)
in vitro. To characterize the distribution ofPTHRP in normal, diseased, and neoplastic human
skin, as well as cultivated human keratinocytes, we localized PTHRP in formalin-fixed paraffin-
embedded tissues. Recent studies by others claim that only differentiated cells of the human
epidermis contain the protein. As such, anti-PTHRP antibodies could serve as valuable
immunohistochemical markers for tumors such as squamous cell carcinoma of the skin; these
results were obtained through the use ofunpurified polyclonal antisera to PTHRP, however.
In our study, one monoclonal and two affinity-purified polyclonal antibodies to PTHRP were
employed in conjunction with the peroxidase-anti-peroxidase (PAP) immunohistochemical
technique to localize the protein. Our results counter previous assertions: we demonstrate that
PTHRP is present in all normal human keratinocytes. In skin, it is found throughout the viable
portion of the epidermis; it is also present in the epithelial cells of adnexal structures, and in
vascular smooth muscle cells of the dermis. These patterns are reproducible and specific for
PTHRP; positive immunoreactivity is abolished by pre-incubation of the primary antisera with
synthetic PTHRPs.
We undertook acomprehensive screeningofdermatologic tissues inorder to assess PTHRP's
presence in diseased and neoplastic skin. Regardless of the disorder, we observed the same
homogeneous epidermal staining pattern. Tumor cells of basal cell epitheliomas as well as
squamous cell carcinomas of the skin contain PTHRP. In addition, we noted that cultured
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keratinocytes possess more PTHRP than uncultivated ones. Through various means, we
demonstrated how the aforementioned suprabasal patterns reflect keratin, rather than actual
PTHRP, localization in the epidermis.
Our findings therefore do not support the suggestion by others that PTHRP is a marker for
squamous differentiation. We concludebydiscussing several paracrine and autocrine functions
for PTHRP in normal human skin.
Clinical, Hormonal, and Skeletal Response During Nafarelin, GnRH Agonist
Analog, Treatment in Children with Central Precocious Puberty: The Effect of
Dose, Chronological Age, and Pubertal Stage. Stacy A. Beller, Caren Gundberg,
and Florence Comite. Department ofOrthopaedics and Rehabilitation and
Section ofEndocrinology, Department ofInternal Medicine, Department of
Pediatrics, and Department ofObstetrics and Gynecology, Yale University School
ofMedicine, New Haven, Connecticut
This study assessed differences in the efficacy ofnafarelin treatment in 27girls and four boys
with central precocious puberty, based on pubertal stage, age at treatment onset, and dose
administered (800 p,g daily, 800 ptg twice daily, or 1,600 ,ug daily), with emphasis on bone
turnover, as determined by osteocalcin. Children in a more advanced pubertal stage had
decreases in hormonal, clinical, and skeletal parameters beginning at three months of treat-
ment. Contrarily, children in an earlier developmental stage underwent pubertal progression
the first year oftreatment, with increases in basal luteinizing hormone (2 to 5 mIU/ml), growth
velocity (8.4 to 13.7 cm/year), and maintenance of accelerated maturation rate and pubertal
levels ofosteocalcin (23 and 32 ng/ml).
Children taking 800 p,g twice daily had the best treatment response, with low estradiol levels
by three months of treatment (42 to 8 pg/ml) as well as normalization of growth velocity and
maturation rate. Children taking 800 ptg twice daily and 1,600 pg daily had comparable
decreases in Tanner stages. The 800 ,ug daily group progressed slightly during the first six
months of treatment, with increases in basal luteinizing hormone and growth velocity, and
maintained accelerated maturation rate.
Children younger than six demonstrated pubertal progression during the first year of
treatment, with increases in basal luteinizing hormone (4 to 7 mIU/ml), pubertal growth
velocities (10-14 cm/year), and osteocalcin (25-31 pg/ml) levels, and maintained accelerated
maturation rate (1.6-1.8). Thereafter, most parameters began to decrease. The older children
had effective suppression from treatment onset.
We conclude that administration of high-dose nafarelin twice daily is more effective than
similar doses daily, and that low doses may lead to further pubertal progression. Second,
administering nafarelin to children in an early pubertal stage and/or at a young chronological
age may initially lead to further pubertal progression. Finally, osteocalacin may reflect changes
in pubertal patterns as a determinate ofbone turnover in this heterogeneous group ofchildren
with central precocious puberty.
Retinal Cartography: An Analysis of2-D and 3-D Mapping ofthe Retina. Michael
J. Borodkin and John T. Thompson. Department ofOphthalmology and Visual
Science, Yale University School ofMedicine, New Haven, Connecticut
The current two-dimensional (2-D) retinal drawing chart is an azimuth equidistant represen-
tation ofthe retina. The distortion produced by this chart was analyzed and compared to other
two-dimensional projections such as the Mercator, stereographic, equal area, and orthographic
maps of the retina. The azimuth equidistant retinal drawing chart produces minimal radial
distortionwhen representinglesions on the curved surface ofthe retinabut causesconsiderable
circumferential distortion for lesions anterior to the equator.
Circumferential distortion (defined as [arc length 2-D - arclength 3-D]/arc length3-D) was
calculated for lesions at varying distances from the macula and was found to increase
exponentially as a function ofthe distance from the macula. Circumferential distortion was 57.1
percent at the equator, 88.5 percent 3 mm anterior to the equator, and 137.8 percent 6 mm
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anterior to the equator. This distortion causes round retinal lesions to become ovoid when
drawn anterior to the equator.
A three-dimensional (3-D) model of the retinal surface was created, using 3-D computer-
assisted design (CAD) software. This 3-D model was able to represent retinal lesions such that
their true size, shape, location, and orientation were all conserved. Retinal lesions such as
choroidal melanomas and retinal detachments were drawn such that the chord length, volume,
and surface areawere calculated by the CAD software. The volume measurements of choroidal
melanomas were accurate to within 7.5 percent, and the surface area measurements were
accurate to within .86 percent. Retinal lesions could be viewed from multiple angles and
examined in cross section. The 3-D CAD software may be used to draw retinal lesions more
accurately than current methods.
Legalism and Responsibility: Comparisons ofEthical Attitudes in the Context of
the Physician-Patient Relationship. Steven B. Care. (Sponsored by Robert J.
Levine.) Department of Internal Medicine, Yale University School of Medicine,
New Haven, Connecticut
My experiences since entering medical school have led me to question the place of legalistic
ethics (rule-oriented) in the context of the physician-patient relationship. In this relationship, a
rule-oriented ethical perspective appears out of place, and I hypothesize that such an ethical
perspective leads to a distortion of the moral motivations, central to this relationship, that
damages it and renders it dysfunctional. Furthermore, I hypothesize that there is another
ethical perspective that more accurately portrays the motivations and values underlying
high-functioning medical relationships, one which promotes efficient and effective physician-
patient interactions.
To test these hypotheses, the thesis addresses two questions within contemporary medical
ethics. First, are there options regarding the ethical perspective that we utilize in approaching
medical interactions within the context of the physician-patient relationship? This thesis
develops two ethical perspectives, one based on a common legalistic model, which is called an
ethic of legalism, and the other based on a model of care and response to needs, which is called
an ethic of responsibility. The thesis attempts to show that these represent viable choices for
moral agents relating to how they approach medical interaction in this context.
Second, what ethical attitude ought physicians and patients to pursue in the course of their
medical interactions? The thesis demonstrates that the ethic of responsibility is an important
complement to the ethic of legalism in typical medical contexts by virtue of being more accurate
in describing the moral concerns most central to medicine, by virtue of promoting more efficient
and effective medical care, and by virtue of better accounting for and addressing the personal
concerns and values ofthose participating in physician-patient relationships.
These arguments support the conclusion that the ethic of responsibility, as an ethical
approach to moral inquiry, is central to typical medical concerns and that, in this context, the
legalistic attitude ought to be reserved for situations in which certain sorts of unreconcilable
conflicts arise. These conclusions and the arguments that support them are highly relevant to
the current social situation of medicine in that (1) they point to a general ethical disturbance
that permeates the field, and (2) they indicate a moral approach that could mitigate or
moderate this disturbance.
DNA Probes Detect Theileriaparva in the Salivary Glands ofRhipicephalus
appendiculatus Ticks. Philip P. Chen and Patricia A. Conrad. International
Laboratory for Research on Animal Diseases (ILRAD), Nairobi, Kenya
(Sponsored by Curtis L. Patton.) Department of Epidemiology and Public
Health, Yale University School of Medicine, New Haven, Connecticut
Intracellular parasitic protozoa of the genus Theileria cause East Coast fever in cattle, via the
tick vector Rhipicephalus appendiculatus. Current immunization methods confer resistance to
homologous strains of Theileria spp. Studies to determine cross-protectivity have led to the
development of DNA probes specific for T. parva.
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In the present study, two DNA probes (pgTpM-23 and IgTpM-58) were hybridized sepa-
rately to parasite DNA in samples prepared from the salivary glands of infected ticks. Each of
six different parasite stocks was used to infect 25-200 adult ticks. One salivary gland from each
tick was processed for DNA hybridization, while the other was stained and examined by light
microscopy to determine the numberofinfected acini.
Correlation between the twomethods ofdetecting infected acini ranged from84-100percent
with pgTpM-23, depending on the stock of T. parva. Correlation with IgTpM-58 ranged from
90-100 percent. The discrepancy was within the range expected, based on a separate study in
which 13 percent of 62 infected ticks had only one infected salivary gland. Both probes
appeared to be able to detect a single infected salivary gland acinus, and neither probe
hybridized to salivary glands from uninfected ticks. Probe pgTpM-23 had a specificity of 97.0
percent, a sensitivity of 94.1 percent, and a positive predictive value of 96 percent in the tick
population studied, under optimal conditions. Probe IgTpM-58 had a specificity of 92.1
percent, a sensitivity of 91.6 percent, and a positive predictive value of 98 percent in the tick
population studied, under optimal conditions, but displayed nonspecific hybridization to
uninfected controls after extended periods ofautoradiography.
African-Americans at the Yale University School ofMedicine: 1810-1960. Daryl
K. Daniels. (Sponsored by Curtis L. Patton.) Department ofEpidemiology
and Public Health, Yale University School ofMedicine, New Haven, Connecticut
African-Americans have had a long and interesting history at the Yale University School of
Medicine. Through extensive researching of primary and secondary sources, this history is
documented for the first time. The first African-American known to have graduated from the
School was Dr. Courtlandt Van Rensselaer Creed. Because ofstrong abolitionist sentiment at
Yale and in New Haven during the 1850s and hisfamily's prominence in New Haven, Dr. Creed
was able to matriculate into the School of Medicine in 1854. He graduated in 1857 and
practiced in New Haven. He also served as a surgeon in the Civil War.
Two more African-Americans graduated from the Yale University School of Medicine in
1875 and 1876. These students, Dr. Bayard T. Smith and Dr. George R. Henderson, transferred
to Yale from Lincoln University.
In 1888, the School of Medicine became a leader in African-American medical education,
graduating eight African-Americans in 12 years. Many of these individuals made significant
contributions to medicine and their community. This lead was lost when rising intolerance
caused Yale's Schools of Medicine and Nursing to adopt an "unwritten policy" of racial
exclusion. The policy was disclosed in 1941, when an African-American applying to the School
of Nursing was turned away due to her race. In the controversy that followed, the policy was
rescinded, and African-Americans were again allowed to attend the medical and nursing
schools. In 1948, Dr. Beatrix A. McCleary became the first African-American woman to
graduate from the School of Medicine. African-Americans continued to graduate from the
School at a rate ofapproximately one everyotheryear until 1960.
Byusing this history as aguide, it is thought that the Yale University School ofMedicine can
better recognize the contributions made by its African-American students and take steps to
regain its leadership role in African-American medical education.
Epidemiology ofPharyngeal Colonization in Infants with Aerobic Gram-Negative
Rod Bacteria. Roger Duncan and Robert Baltimore. Department ofPediatrics,
Yale University School ofMedicine, New Haven, Connecticut
Data regarding the role of gram-negative rod bacteria (GNRs) in the human pharynx is
sparse, inconclusive, and controversial: are they normal microflora or serious potential patho-
gens and harbingers ofillness or infection to come? The aim ofthis study is to increase medical
knowledge of human flora colonization and to facilitate more informed decisions about patient
care and interpretation ofmicrobiology laboratory reports.
Using a selective culture medium, pharyngeal colonization with GNRs was determined in a
cohort of 49 normal infants monitored prospectively from birth to six months of age. The
prevalence ofGNRs in the first 72 hours oflife was 8 percent, and rose to 29 percent during the
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first month, 52 percent at 2.5 months, 67 percent at 4.5 months, and 62 percent at six to seven
months. Of the 21 species identified, the most common species isolated were Klebsiella
(species), Escherichia coli, Enterobacter (species), andAcinetobacteranitratus. Fewer breast-fed
infants harbored GNR at time ofculture as compared to formula-fed infants (26 percentversus
45 percent, p < 0.05). Seventy-nine percent of children seeking care for a variety of illnesses
had GNRs in the oropharynx, as compared to only 28 percent of infants who were seeing
physicians for well-baby care. The difference was highly significant (X2 = 11.64, p < .001).
Gender, race, and socioeconomic status were not statistically significant variables predicting
GNR colonization (p > 0.10).
This studydemonstrates that there is asubstantial prevalence ofGNRcolonization in normal
infants in the first six months of life. That prevalence is the highest reported for any other age
group of normal subjects. Further research is needed to identify the precise mechanism(s)
which affect individual carriage rate (i.e., fibronectin levels, S-IgA, pili-attachment, genetic
predisposition, and diet).
Regulation ofMacrophage Colony-Stimulating Factor and the Macrophage
Colony-Stimulating Factor Receptor in Normal and Transformed Murine
Keratinocytes. Scott E. Edwards, JeffChodakewitz, Jill Lacy, Bonnie L. King,
Barry M. Kacinski, and David L. Coleman. Infectious Disease Section,
Department of Internal Medicine, and Department ofTherapeutic Radiology, Yale
University School ofMedicine, New Haven, Connecticut, and West Haven
Veterans Administration Medical Center, West Haven, Connecticut
Formerly thought to be an inert barrier, the skin has recently been shown to play an active
role in the peripheral immune response. It is the purpose ofthis study toverify the production
of macrophage colony-stimulating factor (M-CSF) mRNA and protein in keratinocytes and to
determine ifthe production is affected by interleukin 1 (IL-1), and, ifso,whether IL-1 increases
intracellular cAMP levels in keratinocytes. This study will also examine whether keratinocytes
express the M-CSF receptor (the c-fins proto-oncogene product) mRNA and protein and
specifically bind [ "I] M-CSF. A possible autocrine role for M-CSF in keratinocyte growth and
metabolic activation will also be explored by determining if PAM 212 cells proliferate and
increase glucose utilization in response to recombinant M-CSF.
Total cellular RNA blot analysis from PAM 212 cells demonstrated a threefold increase in
M-CSF mRNA levels 24 hours after stimulation with IL-1 (50U/ml). Biologically active M-CSF
was assayed by measuring [3H] thymidine uptake by an M-CSF-dependent cell line (BAC
1.2F5) in response to PAM 212 cell-conditioned media. Medium conditioned by PAM cells
pretreated with IL-1 (50 U/ml) had a 1.5-fold increase in M-CSF biological activity compared
to untreated controls. Intracellular cAMP levels were determined in PAM 212 cells, using a
highly specific competitive binding assay and by chromatographically separating [3H] cAMP
synthesized from a prelabeled [3H] adenine intracellular pool. IL-1 (50 U/ml) had no
statistically significant effect on intracellular cAMP levels. RNA blot analysis of total cellular
RNA from PAM 212 cells revealed c-fins mRNA. PAM 212 c-fms mRNA levels were increased
fifteenfold by the protein synthesis inhibitor cycloheximide (10 pLg/ml) and fourfold by the
calcium ionophore, A23817 (3 pg/ml), but were decreased by a phorbol ester. RNA blot
analysis of total cellular RNA from normal murine keratinocytes revealed c-fins mRNA only
after treatment with cycloheximide (10 ,ug/ml), ionomycin (3 pg/ml), or both. PAM 212 cell
growth was determined by assaying [3H] thymidine incorporation and biochemical conversion
of a formazan dye. Neither recombinant M-CSF (500 and 1,000 U/ml) nor GM-CSF (10 and 50
U/ml) stimulated the growth of PAM 212 cells, nor did recombinant M-CSF (1,000 U/ml)
increase the rate ofglucose utilization by PAM 212 cells. [1"I] M-CSF binding experiments with
PAM 212 cells suggested low-level binding of ['2I] M-CSF to PAM 212 cells.
These data confirm that keratinocytes synthesize M-CSF mRNA and protein and demon-
strate that the production of M-CSF is increased by IL-1. IL-1 does not mediate its effects
through an increase in intracellular cAMP. These data also suggest that the expression of the
mRNA for the M-CSF receptor by transformed and normal murine keratinocytes is increased
by cycloheximide and A23187 and decreased by a phorbol ester. While specific binding of
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M-CSF to keratinocytes was demonstrated, recombinant M-CSF did not affect the rate of
proliferation or glucose utilization by keratinocytes.
The Image ofthe Woman Physician in Ten Victorian American Novels. Sonya S.
Erickson. (Sponsored by John Harley Warner and the late Arthur Viseltear.)
Section of the History of Medicine, Yale University School of Medicine, New
Haven, Connecticut
Between 1871 and 1886, in the midst of sweeping changes in the status and representation of
women, at least ten novels featuring female physicians and medical students were published in
America. Their authors were generally well known to Victorian American readers and included
Mark Twain, Henry James, Louisa May Alcott, and Harriet Beecher Stowe.
Despite the differences among both their creators and their stories, these heroines had a
great deal in common. In general, they were constructed as "American" figures, meaning they
were young, single, attractive, white, middle to upper-middle class, and blessed with a
long-standing New England pedigree. Veritable pictures of health, they followed the dictates of
the contemporary dress reformers and moved freely throughout their surroundings. Their
respective career paths were similarly uniform, beginning with their mutual childhood interest
in the art and science ofhealing. Having received their formal medical training in American and
European universities, the heroines proved capable of carrying out a variety of tasks, including
ligating arteries, compounding remedies, and easing a patient's final days.
The medical heroines' unconventionality, however, had its limits. While fully aware of the
women's rights movement and grateful for its achievements, for example, they maintained a
respectable distance from the organization. Though society in general was depicted as unsup-
portive of their plans, the characters who knew them best approved of their professional goals
wholeheartedly, a sign that readers and critics should applaud the heroines' actions as well.
Available reviews and letters indicated that many contemporaries did so, often arguing that the
heroineswere"real" in the process. The representation ofand response to the woman doctor in
Victorian American fiction raise questions about the impact her monolithic image had on
contemporary society. As the numbers of women doctors, both real and imaginary, increase
again, such questions remain relevant today.
ComparativeAnalysis ofAlternately Spliced Protein 4.1 mRNAs in Erythroid and
Non-Erythroid Hematopoietic Cells. Jean L. Fraser, Lily J. Lou, and Edward J.
Benz, Jr. Section ofHematology, Department of Internal Medicine, Yale
University School of Medicine, New Haven, Connecticut
Protein 4.1 is a family of related protein isoforms generated by alternative mRNA splicing.
The prototypical erythroid isoform is an 80 kD membrane skeleton component that serves to
attach the cytoskeleton to the membrane through its binding interactions with transmembrane
proteins and with other cytoskeletal elements. Non-erythroid isoforms, which localize to
nuclear as well as cytoplasmic structures, differ from the erythroid isoform along eight
nucleotide sequence motifs that are either inserted into or deleted from the primary mRNA
transcript.
We studied two RNA sequence motifs whose retention or omission affect both the size and
apparent function of certain isoforms. The concerted splicing of these two motifs, IV and V, in
non-erythroid cells provides a new in-phase translation initiation site and allows manufacture of
a 135 kD isoform. This larger isoform can be produced only if motif IV is retained and motifV is
omitted from the final mRNA product.
Using polymerase chain reaction (PCR) amplification and Southern blot analysis, we studied
the pattern of these motif IV and V splicing events in erythroid and non-erythroid cells. We
found that the majority of transcripts in non-erythroid cells contain motif IV and lack motif V,
resulting in generation of the large isoform; however, a minority of species encode shorter
isoforms. This regulation of isoform production is probably accomplished via deletion of motif
IV rather than insertion of motif V.
In a related set of experiments, we investigated the timing of splicing events during red cell
maturation. Motif I is a nucleotide sequence block that is only inserted into transcripts of
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erythrocytes. We performed RNase protection assays and Northern blot analyses, but these
failed to detect the presence of motif I in mouse erythroleukemia cells; subsequent studies by
our group demonstrated induction of motif I between 86 and 110 hours after treatment with
dimethyl sulfoxide, which is at least 48 hours after induction of the major erythrocyte protein,
globin.
Muscle Strain Injury: AnIn Vitro Study ofStretch Rate Dependence in Elongation
to Failure. Richard E. Gellman and Joseph J. Crisco. Division ofBiomechanics,
Department ofOrthopaedics, Yale University School ofMedicine, New Haven,
Connecticut
Muscle strains or tears occur frequently in the workplace, in athletics, and in the performing
arts. The mechanism ofstrain injuries is not presently known, but the stress-producing failure is
thought to be generated by elongation. Since muscle is a viscoelastic material, the stress in the
muscle is dependent upon the rate atwhich it is stretched.
In an in vitro passively stretched muscle model, we sought to determine the influence of
stretch rate. When stretch rate was increased from 0.1 mm/second to 1 m/second, the failure
stress increased significantly from an average of0.3 ± 0.09 MPa to 0.7 ± 0.2 MPa. Similarly, the
elastic modulus increased from 1.8 ± 0.7 N/mm2 to 4.1 ± 1.5 N/mm2. Energy absorbed to
failure increased, on average, from 94.7 ± 27.1 N*mm to 245.87 ± 101.5 N*mm. There was,
however, no significant difference in the failure strain with the 10,000-fold increase in stretch
rate. Failure strain at each rate was approximately 19 percent ± 4 percent.
We found no difference between the material characteristics of tibialis anterior (TA) and
medial gastrocnemius (MG) muscles. The site of failure was consistently at the distal myoten-
dinous junction in TA and at either the proximal or distal myotendinous junction in the MG
specimens. Morphology at the site offailure was studied, using histology and scanning electron
microscopy.
Our results suggest that muscle exhibits stretch rate dependence when continuously elon-
gated to failure and that the site ofinjury is most likely to occur at the myotendinousjunction.
The Identification and Characterization ofProteins ThatAre Regulated During the
Embryonic Development ofthe Mammalian Neocortex. Daniel H. Geschwind and
Susan Hockfield. Section ofNeurobiology, Yale University School ofMedicine,
New Haven, Connecticut
Between embryonic day 14 (E14) and embryonic day 21 (E21), the rat neopallium develops
from a relatively homogeneous band of mitotic precursor cells into a complex laminated
structure containing diverse classes of neurons. In order to identify some of the molecular
components underlying this process, high-resolution, quantitative two-dimensional polyacryla-
mide gel electrophoresis was used to compare proteins expressed before cortical neurons are
born (E14), to those proteins expressed during neurogenesis and neuronal migration (E17 and
E21). This approach has permitted the identification of 15 proteins that show greater than
threefold changes in their rate ofaccumulation between E14 and E21.
Several of these cortical, developmentally regulated proteins show comparable changes in
their abundance during the embryonic development ofthe spinal cord. Comparisons ofgels of
cortex and spinal cord to non-neural tissues suggest that several of these proteins are enriched
in brain relative to non-neural tissues. The molecularweights and isoelectricpointsofseveral of
the up- and down-regulated proteins suggest that they are previously unreported, developmen-
tally regulated proteins. One group of up-regulated proteins is not present in spinal cord or
non-neural tissues and thus may be cortex-specific. Partial amino acid sequence obtained from
one of the up-regulated proteins (number 310) indicates that it is a previously uncharacterized
protein.
This quantitative two-dimensional gel analysis also indicates that, in spite of the large
morphogenic changes observed during the embryonic development of the rat neocortex, few
proteins ( <3 percent) among the total spectrum analyzed show large changes in their rates of
synthesis.
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Random Dot Displacement Discrimination Is Influenced by Dot Array Shape.
Lisa A. Grohskopf and Joy Hirsch. Department of Ophthalmology and Visual
Science, Yale University School of Medicine, New Haven, Connecticut
We test the hypothesis that the two-dimensional shape of a random dot array influences the
displacement discrimination for a single dot. On each trial, a four-random-dot reference array
is followed by a test array differing from the reference by the horizontal displacement of one
randomly selected dot. Observers report the direction (right or left) of displacement, and the
just-noticable-difference (j.n.d.), As, in displacement is determined. Arrays are confined within
four areas, ranging from 0.16 to 1.44 degrees2, corresponding to average separations between
dots, s, ranging from 0.2 to 0.6 degree, respectively. For each area and s the relative lengths of
the vertical (y) and horizontal (x) dimensions are varied such that the ratio ofy/x = 0.0625,
0.25, 1.0, or 16.0, corresponding to array shapes approximating a nearly horizontal line, a
horizontal rectangle, a square, and a nearly vertical line, respectively.
The results oftwo experienced observers demonstrate that the fractional j.n.d. in average dot
separation (Asls) versus average dot separation (s) for each of the four shapes (ylx ratios) is
nearly constant; however, displacement discrimination precision varies with array shape. Arrays
in which the dots approximate a line parallel to the direction of displacement yield the lowest
level ofprecision for both observers. Square target regions yield higher precision of discrimina-
tion than horizontally oriented rectangles for both observers and yield the highest level of
precision for one observer. Arrays in which the dots approximate a line perpendicular to the
direction of displacement yield the highest level of precision for the other observer.
These findings are confirmed in experiments where the areas of the dot arrays were not
constant across all conditions. These results provide the first demonstration that the global
property ofshape influences the precision of displacement discrimination for a single dot.
Corticosterone Regulation ofProtein Tyrosine Phosphorylation in Locus Coeruleus
and Other Monoaminergic Nuclei ofRat Brain. Ethan A. Halm and Eric J.
Nestler. Laboratory of Molecular Psychiatry, Department of Psychiatry, Yale
University School of Medicine, New Haven, Connecticut
Signal transduction in the nervous system is known to be mediated by a variety of second
messengers, protein kinases, and protein phosphatases. One major subclass of protein kinases,
protein tyrosine kinases, was studied as possible targets of glucocorticoid action in discrete
regions of rat brain.
Itwas found that seven days ofcorticosterone treatment produced a 18-26 percent (p <0.025)
increase in protein tyrosine kinase activity specifically in locus coeruleus, dorsal raphe, and
ventral tegmentum (three monoaminergic nuclei known to be sites of glucocorticoid action in
vivo). No effect of corticosterone on enzyme activity was found in frontal cortex, hippocampus,
cerebellum, amygdala, neostriatum, substantia nigra, or pons. These results were further
characterized in the locus coeruleus (LC).
Experiments showed that the hormone-induced increases in protein tyrosine kinase activity
were associated with increases in phosphorylation of endogenous proteins and that phosphory-
lation occurred specifically on tyrosine residues. Bilateral adrenalectomy was shown to de-
crease protein tyrosine kinase activity in LC by 26 percent (p < 0.05), a result that was reversed
with subsequent glucocorticoid replacement, suggesting that corticosterone regulates the
enzyme in vivo in a physiologic manner. Immunoblotting techniques were used to demonstrate
that chronic hormone treatment increases levels ofc-src, a well-characterized protein tyrosine
kinase, by 26 percent, as well as increasing overall levels of phosphotyrosine immunoreactivity
by 66 percent (p < 0.025). In addition, antiphosphotyrosine antibodies identified endogenous
tyrosine phosphate-containing proteins in LC of 110, 70, and 35 kD that are specifically
phosphorylated following chronic corticosterone exposure (p <0.001). No such changes in
enzyme activity, tyrosine phosphorylation, c-src, or phosphotyrosine immunoreactivity were
found in the control region, frontal cortex.
These data represent the first demonstration that protein tyrosine kinase activity is regulated
by a first messenger (hormone, neurotransmitter, or other neuroactive agent) in brain. The
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finding of corticosterone regulation of the enzyme in three monoaminergic nuclei known to
mediate glucocorticoid action suggests that protein tyrosine kinase may be part of the hormone
signal transduction process in brain.
Retrospective Self-Report of Behavioral Inhibition in Patients with Panic Disorder
or Major Depression. Irene M. Hegeman-Richard, J. Steven Reznick, and Scott
W. Woods. Department of Psychiatry, Yale University School of Medicine, New
Haven, Connecticut
Behavioral inhibition is defined as the tendency to avoid or withdraw from situations or
events that provoke uncertainty, and its estimated prevalence in children is 10-15 percent. To
investigate a possible link between childhood behavioral inhibition and adult panic disorder, a
retrospective interview was administered regarding inhibited behavior in childhood to 27
successfully treated patients with panic disorder, 32 healthy subjects, and 24 successfully
treated patients with major depression (to evaluate diagnostic specificity).
Both patient groups reported significantly more childhood inhibition than healthy subjects
(ANOVA main effect, F = 4.97, df = 2.69, p < .009), but the two patient groups were not
significantly different from each other. There was an apparent subset of the healthy subject
group who reported a history of behavioral inhibition (12.5 percent). This proportion of
subjects is consistent with the 10-15 percent estimated prevalence of behavioral inhibition in
children. A criterion score which separates the most inhibited (top 10 percent) of healthy
subjects was calculated. Forty-eight percent of the panic patients and 62 percent of the
depressed patients had inhibition scores greater than this criterion score, suggesting that over
half of each group may have been inhibited as children. Both the panic and depressed groups
had a significantly larger proportion of subjects with scores greater than the criterion score
when compared to the healthy subjects (HS) (panic versus HS: chi-square = 9.07, p = .003;
depressed versus HS: chi-square = 15.3, p < .001), but there was no significant difference
between the panic and the depressed groups.
These results suggest that behavioral inhibition may constitute a prodrome or risk factor for
adult panic disorder or major depression. Future studies should address the strength of the
association and also investigate the differences between patient groups with and without
childhood behavioral inhibition. Preventive strategies should also be developed. These data are
consistent with other evidence suggesting that patients with depression and anxiety may share a
common underlying diathesis.
Bitemporal Epilepsy Defined by Depth Electroencephalography: Comparison with
Unitemporal Epilepsy and Selection ofPatients for Temporal Lobectomy.
Lawrence J. Hirsch and Susan S. Spencer. Department of Neurology, Yale
University School of Medicine, New Haven, Connecticut
Temporal lobectomy is often performed for medically uncontrolled temporal lobe epilepsy
patients if all or most seizures originate from one temporal lobe. We identified 87 patients with
seizures arising from one temporal lobe on depth electroencephalography (EEG) and 23 with
seizures arising independently from each temporal lobe. Criteria for and results of surgery in
bitemporal patients were reviewed to determine which of these patients are most likely to
benefit from temporal lobectomy. Bitemporal and unitemporal patients were also compared to
determine if the same pathophysiologic process is occurring in both.
Although neuropsychological testing, interictal EEG, imaging, and subclinical seizures were
also considered, all 12 bitemporal patients offered temporal lobectomy had:
1. At least 50 percent of clinical seizures originating from the lobe to be resected
2. Adequate contralateral memory function on Amytal testing
3. No clear evidence of an extratemporal focus
Eleven bitemporal patients had temporal lobectomies. Pathology was positive in all nine
specimens reviewed. Nine patients have no seizures post-operatively. Pathology and clinical
outcome were similar between the six bitemporal patients with 50-75 percent of seizures
originating from the resected lobe and the five bitemporal patients with 80-95 percent.
269THESIS ABSTRACTS 1991
There were no statistically significant differences between the unitemporal and bitemporal
patients in age at onset, duration of epilepsy, localization of scalp EEG abnormalities, surgical
results, or pathology. Two bitemporal patients were later found to have extratemporal lesions,
and one an extrahippocampal temporal lesion, on magnetic resonance scans.
This study suggests that a single pathophysiologic process accounts for unitemporal and most
bitemporal epilepsy, but that independent bitemporal seizure onsets on depth EEG may also
indicate extratemporal foci. By differentiating between these two bitemporal groups, it is
possible to obtain excellent clinical results with temporal lobectomy in select bitemporal
patients, even ifonly 55 percent of seizures originate from the resected lobe.
Recent Advances in Cystic Fibrosis: Localization ofthe Cystic Fibrosis
Transmembrane Conductance Regulator in Pancreas. Larry Horesh.
(Sponsored by Fred S. Gorelick, Christopher R. Marino, and Lisa M. Matovcik.)
Section of Digestive Diseases, Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut
Cystic fibrosis (CF) is the most common lethal genetic disease affecting Caucasians. It is
characterized by pulmonary and pancreatic insufficiency due to impaired activation of chloride
permeability. The CF gene and the mutation responsible for 70 percent of the genotypes have
recently been identified.
It is apparent from sequence analysis that the protein product of the gene (cystic fibrosis
transmembrane conductance regulator-CFTR) contains features of membrane transporters,
but its role in chloride conductance and its subcellular distribution remain unknown. This
project uses the immunocytochemical approach to localize CFTR in human pancreas in order
to gain a better understanding of its role in regulating ion transport. Polyclonal antibodies to six
synthetic peptides in the amino acid sequence of CFTR were generated. Immunoblots of
human pancreas using affinity-purified antibody, a-1468, identified a broad band of molecular
weight 155-170 kDa, corresponding to CFTR's predicted molecular weight of 168 kDa.a-1468,
affinity-purified antibody a-26, and the commercial monoclonal antibody 13-1 raised against a
,B-galactosidase-CFTR exon 13 fusion protein all identified the same branching tubular
structures.
Thus, antibodies raised against three different regions of CFTR recognized the same
structures, indicating that the protein being recognized is CFTR. Using a marker of the
basolateral membrane (monoclonal antibody 7-2M), the location of CFTR immunoreactivity
was found to be at the apical membrane of proximal duct cells. a-1468 displayed variable
reactivity in larger ducts and no detectable reactivity in acinar cells.
This location of CFTR corresponds both to models of pancreatic ionic flow, which predict a
cAMP-sensitive chloride channel in the apical membrane of duct cells, and to the early
pathology in CF, which consists of inspissation of secretions in the proximal ductular system of
the pancreas.
Maternal Age and Placental Pathology. Karen M. Hsieh, Carolyn Salafia, and
Siegfried Rotmensch. Department of Obstetrics and Gynecology, Yale University
School of Medicine, New Haven, Connecticut, and Department of Laboratory
Medicine, Danbury Hospital, Danbury, Connecticut
Advancing maternal age is associated with an increase in maternal and fetal complications.
The underlying pathophysiology of this association is unknown.
Since many of the complications are suggestive of impaired utero-placental function, we
hypothesized that the effect of maternal aging on pregnancy might be mediated by, or reflected
in, morphological alterations in the placenta. For the purpose of this study, prospectively
collected data from placental examinations of 341 primiparous patients were reviewed. The
studygroup consisted of86 non-smoking gravidas age 35 or older, who had no known medical or
gestational complications. The control group consisted of 255 gravidas between ages 20-25,
selected by the same exclusion criteria. The examining pathologist was blinded to the goals of
this study. The following parameters of placental pathology were examined: placental infarcts,
intervillous thrombosis, hemorrhagic endovasculitis, chronic villitis, trophoblastic knots, perivil-
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lous fibrin deposition, X-cell proliferation, fibrosis, edema, increased nucleated erythrocytes,
and chorangiosis.
A significantly higher incidence of perivillous fibrin deposition (p < 0.05) and X-cell
proliferation p < 0.05) was found in women age 35 and over. Mean fetal and placental weights
were similar. These findings suggest that some degree of ischemia from utero-placental
dysfunction occurs with advancing maternal age.
Development ofan Instrument to Identify Newborns at Risk ofChild Abuse or
Neglect. Denise H. Kung Ihnat, Domenic V. Cicchetti, and John M. Leventhal.
Department of Pediatrics, Yale University School of Medicine, New Haven,
Connecticut
The purpose of this study was to develop a rating scale that structures clinicians' evaluations
of a newborn's risk of future maltreatment; compared to unstructured judgments, such an
instrument should improve the ability of clinicians to recognize those patients who would
benefit most from scarce social services. The Clinical Rating Scale (CRS) was composed of 22
risk factors for child maltreatment. Each item was rated on a four-point dichotomous-ordinal
scale. On the CRS, a clear description was given for each level of risk for each item. The CRS
yielded a binary rating of either high or low risk. Thirty-two newborns and their mothers were
evaluated bypairs ofexperts in the field ofchild maltreatment, using their unstructured clinical
judgments (of which the consensus rating served as the gold standard of prediction) and then
using the CRS. Each child and his or her family were also evaluated by the nurse and the
pediatrician taking care ofthem during their postpartum hospital stay. As part of a longitudinal
predictive validation study, clinicians using the CRS evaluated 363 consecutive newborns.
The agreements in risk ratings by the pairs of experts using unstructured judgments
(kappa = 0.80) and the CRS (kappa = 0.65) were computed. The sensitivity (SN) and speci-
ficity (SP) of the CRS when used by the experts were computed (SN = 100 percent, SP = 51
percent); the agreement of each expert's CRS rating compared to his or her own unstructured
judgment was computed (kappa = 0.45). The sensitivity and specificity of the predictions by the
non-experts using both their unstructured judgments (SNnu,se = 40 percent, SPnurse = 100 per-
cent; SNpds = 63 percent,SPpeds = 92 percent) and the CRS(SN,,, = 64 percent, SPnuf,e = 78
percent; SNpeds = 63 percent, SPpeds = 92 percent) were computed. Item by item inter-rater
agreement from the longitudinal data using weighted kappa showed good inter-rater agree-
ment.
The CRS structures clinicaljudgment about risk of maltreatment, improves the identification
by non-expert clinicians of those at risk, and yields good inter-rater agreement in judgments. It
should be useful to clinicians in identifying children and families at high risk of subsequent
abuse or neglect.
Aminoglycoside-Associated Dizziness in Geriatric Patients: A Prospective
Observational Cohort Study. Richard G. Ihnat and MaryE. Tinetti.
Department of Internal Medicine, Yale University School of Medicine,
New Haven, Connecticut
To determine ifthe elderly have an increased risk of dizziness which may represent vestibular
damage, 42 subjects over the age of 65 who had received at least five consecutive days of either
an aminoglycoside (exposed subjects) or one of a list of control antibiotics (unexposed subjects)
were questioned as to the presence of dizziness symptoms after their discharge from the
hospital. Laboratory and diagnostic data were also extracted from their medical records.
There was either a new onset or an increase in severity of dizziness in three (19 percent)
exposed subjects compared to two (8 percent) unexposed subjects (p = 0.36). Although these
differences were not statistically significant at least in part because of the small sample size,
there was a trend toward increased dizziness among subjects receiving aminoglycosides. This
trend remained when we stratified subjects by the factors associated with dizziness.
We conclude that an increased risk of dizziness symptoms secondary to aminoglycoside
administration has not been proven but maybe present and warrants continuation of this study.
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CardiacMagnetic ResonanceImaging-AHypermediaAtlas: Hypermedia for Medical
Imaging Instruction. Paul A. Isenbarger, Patrick J. Lynch, and C. Carl Jaffe.
Department ofDiagnostic Radiology, Yale University School ofMedicine, New
Haven, Connecticut
The distribution of knowledge concerning new radiological imaging modalities has been
conventionally limited to journal articles and books which are inherently inadequate for the
teaching ofdynamic imaging. CD-ROM (compact disk read-onlymemory) and hard disk image
storage media now allow a microcomputer to provide a learning environment more suitable for
the complexity ofmedical imaging and substantially equivalent toconventional time-consuming
tutorial methods.
A "hypermedia" program on cardiac magnetic resonance imaging, called Cardiac MRI-A
HypermediaAtlas, was constructed, which provides a user-controlled learning environmentwith
instant access to 137 anatomical and pathological images and nine cines, encompassing 20
clinical items. The teaching module uses a microcomputer that provides electronic linkage to
relevant graphics, animations, text, digitized magnetic resonance images, and digitized audio.
The system will be used to instruct residents, medical students, and faculty on the current
status of cardiac magnetic resonance imaging, as well as familiarizing the user with commonly
used cardiac imaging planes, anatomy, and pathology. This medium offers substantial advan-
tages over conventional books as a clinical reference source, most dramatically in the area of
dynamic imaging.
Gene Expression in Differentiating HL60 Leukemia Cells Containing an Inducible
Transfected c-fos Gene. Betty S. Kim and Paul Lebowitz. Section of
Hematology, Department ofInternal Medicine, Yale University School of
Medicine, New Haven, Connecticut
The c-fos proto-oncogene codes for a nuclear protein that transactivates other genes. It is
expressed rapidly and vigorously in diverse cell types in response to a wide variety of stimuli,
including stimuli that induce proliferation and differentiation. Whereas a large body of
evidence indicates a key role for c-fos in regulation ofcell proliferation, the role ofc-fos in cell
differentiation has not beenwell defined.
In earlier work, this laboratory showed that HL60 leukemia cells containing a transfected
c-fos gene under control of the MMTV promoter underwent monocytic differentiation in
response to dexamethasone induction. Here we have studied the temporal relationship
between induced c-fos expression and expression of a number of genes whose expression had
previously been noted to be altered in HL60 cells induced to differentiate by chemical agents.
These genes included c-myc, c-myb, myeloblastin, p18, and ferritin.
Following an initial burst of c-fos expression 15 minutes post-induction, c-myc and c-myb
expression diminished over two hours followed by decreased expression of myeloblastin, p18,
and ferritin over six hours. A second peak ofc-fos expression occurred 24 hours post-induction.
This peak was soon followed by a peak in ferritin expression, then peaks in myeloblastin and
p18 expression, and then a late peak in c-myc expression. C-myb expression also peaked late,
either slightly before or coincident with the second c-fos peak. C-abl expression remained
constant over 96 hours. Early evidence of differentiation was first apparent at 48 hours
post-induction.
Although it is difficult to specify the roles of each of these genes in the process of
differentiation, these studies suggest that c-fos induction ignites a "cascade" of gene activity
which ultimately results in differentiation ofHL60.
Dietary Pathogenesis ofCrohn's Disease; Reviewofthe Literature Suggests a
"New" Model. Jimmy Levine. (Sponsored by Howard M. Spiro.) Section of
Gastroenterology, Department of Internal Medicine, Yale University School of
Medicine, New Haven, Connecticut
The etiology of Crohn's disease remains elusive. Though certain individuals have a genetic
predisposition to develop the disease, epidemiologic evidence suggests that environmental
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factors play an important role; however, possible dietary causes have received only fleeting
attention. In addition, people with Crohn's disease have enhanced intestinal permeability.
Therefore, 20 bowel resections from subjects with Crohn's disease were examined for the
presence of foreign material within granulomas. All slides from each specimen were viewed
under regular and polarized lenses. In two ofthe cases, birefringent material was identified in a
fraction ofthe granulomas. No other substances were noted. I combine these observations with
a comprehensive review of previous studies on the relationship between environmental agents
and Crohn's disease.
I conclude that ingested compounds may play an important role in the pathogenesis of
Crohn's disease. Using silica and various silicates as models, I show how dietary factors might
cause the disease and explain some ofits features.
Glucocorticoid Regulation ofParathyroid Hormone-Related Peptide Gene
Transcription in a Human Neuroendocrine Cell Line. Charles Lu and Arthur E.
Broadus. Section ofEndocrinology, Department ofInternal Medicine, Yale
University School ofMedicine, New Haven, Connecticut
A parathyroid hormone-related peptide (PTHRP) has been identified and its cDNA cloned
from tumors associated with the syndrome of humoral hypercalcemia of malignancy. The
PTHRP and parathyroid (PTH) genes appear to represent membersofa gene family. Whereas
the PTH gene is expressed exclusively in the parathyroids, the PTHRP gene appears to be
widely expressed, but little is known concerning the regulation ofits expression in any site.
We studied the regulation of PTHRP gene expression in a human carcinoid cell line
(NCI-H727) which has neuroendocrine features and also produces calcitonin, calcitonin
gene-related peptide, and chromogranin-A. We found that the synthetic glucocorticoid triam-
cinolone produced time- and dose-dependent decreases in steady-state PTHRP and calcitonin
mRNA levels in NCI-H727 cells. This effect was blocked by the competitive glucocorticoid
inhibitor RU-486. Messenger RNA stability and transcription run-off experiments revealed
that triamcinolone decreased PTHRP and calcitonin expression by repressing the transcription
rates ofboth genes.
The Immunogenicity ofGD3 Congeners: A Preclinical Study ofPurified
Ganglioside Melanoma Vaccines. Ellen A. Markstein, Gerd Ritter, Michele J.
Calves, and Philip 0. Livingston. Department ofMedicine, Memorial
Sloan-Kettering Cancer Center, New York, New York (Sponsored by Richard
Edelson. Department ofDermatology, Yale University School ofMedicine, New
Haven, Connecticut)
Recently, tumor immunologists have begun to experiment with melanoma antigen vaccines
for use in melanoma patients to prevent recurrence or slow progression of the disease. The
disialoganglioside GD3 is expressed in abundance on the surface ofhuman melanoma cells, yet
vaccination with purified GD3 antigen has not been immunogenic in humans, as evidenced by
low antibody titers in the sera ofvaccinated patients. This poor immune response is most likely
due to the considerable quantityofGD3 seen in healthy human tissues.
This thesis project investigates the effect of chemical modification of GD3 on the humoral
immune response in the mouse. The GD3 congeners studied were GD3 lactone, GD3 amide,
GD3 alcohol, and acetylated fractions of GD3. The response to vaccination of mice with GD3
congenerswas examined by enzyme-linked immunosorbent assay (ELISA), immune stains, and
whole-cell assays.
These vaccine trials showthat it ispossible to use GD3 congenervaccines to elicit highertiter
antibodyresponses in mice to twomelanoma-associatedgangliosides: GD3 and9-0-acetyl GD3.
One of the seven GD3 congener vaccines studied, GD3 Lactone-I, elicited higher-titer
anti-GD3 antibodies than unmodified GD3 vaccines administered at the same dose. Other
GD3 congeners, GD3-Amide and GD3-O1, did not elicit cross-reacting antibodies with GD3
but proved interesting because of their ability to elicit strikingly high antibody titers against
themselves. This result suggests that the poor immunogenicityofgangliosides is not inherent in
their structure but maybe related to tolerance.
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Synthetic fractions of acetylated GD3 did not elicit the production ofcross-reacting antibod-
ies to melanoma-associated GD3 or 9-0-acetylated GD3. This finding is interesting because
mouse monoclonal antibodies react equallywith synthetic fractions ofacetylated GD3 and with
acetyl GD3 obtained from melanoma. Only natural 9-0-acetyl GD3, derived from either human
melanoma tumors or bovine buttermilk, was able to elicit antibodieswhich reactwith9-0-acetyl
GD3 on the melanoma cell. The fact that immunization with natural 9-0-acetyl GD3 elicited
antibodies which cross-reacted with the synthetic fractions and that the reverse was not true
suggests that the synthetic fractions carry only part ofthe epitope necessary for recognition of
mouse antibodies to natural 9-0-acetyl GD3. 0-acetylation ofGD3 on the terminal sialic acid, as
opposed to the subterminal sialic acid, appears necessary for antibody recognition of9-0-acetyl
GD3 on melanoma cells.
The Tissue Distribution ofCyclophilin in the Presence and Absence of
Cyclosporine: An Electron and Confocal MicroscopicAnalysis. Monica L.
McDonald, Thomas Ardito, William H. Marks, Michael Kashgarian, and Marc I.
Lorber. Division of Organ Transplantation and Immunology, Department of
Surgeiy, and Department ofPathology, Yale University School ofMedicine, New
Haven, Connecticut
Cyclosporine, an important part ofpost-transplant immunosuppression, has been intensively
investigated; however, its molecular mechanism of action has been elusive. Cyclophilin, an
intracellular protein, binds avidly to cyclosporine and immunosuppressive cyclosporine metab-
olites, while non-immunosuppressive metabolites tend not to bind. In addition, cyclophilin
shares sequence identity with peptidyl-prolyl cis-trans isomerase, an intracellular enzyme
involved with post-translational protein folding. Cyclophilin has become the leading candidate
as the receptor responsible for cyclosporine biological activities.
Cyclophilin has been detected in virtually all mammalian tissues; a previous analysis
demonstrated variability in content among cells from various tissues. Cytoplasmic staining was
observed for most cells, but nuclear or nuclear and cytoplasmic staining was also noted. This
study sought to determine the ultrastructural distribution of cyclophilin and whether cyclo-
philin cellular content was affected bycyclosporine administration.
Control or cyclosporine (7 doses, 15 mg/kg/dose, intraperitoneally) treated Wistar rats were
anesthetized, perfusion fixed in situ (periodate-lysine-paraformaldehyde), and sacrificed. Brain,
heart, ileum, kidney, liver, lymph node, spleen, and thymus were excised. Affinity-purified,
monospecific rabbit anticyclophilin IgG was used. Ultrastructure was studied by transmission
electron microscopy, using a horseradish peroxidase technique. Quantitative immunofluores-
cence was measured by confocal microscopywith an avidin/biotin technique.
As observed previously, each tissue contained cyclophilin. Most cyclophilin was cytoplasmic,
but there was association with the nuclear membrane, mitochondrial membrane, golgi, and
endoplasmic reticulum in some lymphoid cells, kidney, liver, and ileum. Intranuclear cyclo-
philin was not observed. Quantitative immunofluorescence demonstrated increased cyclophilin
content in most tissues from animals receiving cyclosporine.
Again, cyclophilin localized primarily to the cytoplasm; however, association with nuclear
and mitochondrial membranes, golgi, and endoplasmic reticulum was for the first time
documented. Increased tissue levels following cyclosporine therapy suggested the possibility of
cyclosporine-induced cyclophilin regulation. These observations support the hypothesis that
cyclosporine biologic effects result from the cyclosporine/cyclophilin interaction.
Cyclic AMP Production in Response to Stimulation and Inhibition of
Post-Junctional Adrenergic and Peptide Receptors in Rabbit Ciliary Processes.
Edward L. McNellis and Larry P. Bausher. Section of Glaucoma and Aqueous
Humor Dynamics, Department ofOphthalmology, Yale University School of
Medicine, New Haven, Connecticut
In order to evaluate a role for post-junctional receptors linked to adenylate cyclase in the
regulation ofaqueous humorformation, cyclicAMP (cAMP) production in response tovarious
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stimulatory and inhibitory ligands has been studied in intact, dissected ciliary processes from
albino rabbit eyes two to six weeks after unilateral surgical removal of the superior cervical
ganglion. Responses in tissue from denervated eyes were compared to the corresponding
responses in tissue from contralateral normal eyes. Stimulation ofcAMP production in normal
tissues by isoproterenol, forskolin, and VIP was not significantly different from that in
denervated tissues. Nor was inhibition of stimulated cAMP production by SMS 201-995,
neuropeptide Y, or alpha-adrenergic agonists in tissues from denervated eyes significantly
different from the corresponding effect on cAMP production in tissue from normal eyes.
Inhibition ofVIP-stimulated cAMP production by alpha-adrenergic agents in both normal and
denervated tissues was blocked by the alpha2-adrenergic antagonist yohimbine but not by the
alpha,-adrenergic antagonist prazosin.
These data indicate that rabbit ciliary processes contain post-junctional receptors for VIP,
somatostatin, neuropeptide Y, and alpha2- and beta-adrenergic ligands, and these receptors are
linked to adenylate cyclase.
RiskFactors for Hypercalcemia in Dialysis Patients on High-Dose Calcium
Carbonate Therapy. Funda Meric, Pepita Yap, and Margaret J. Bia. Section
ofNephrology, Department of Internal Medicine, Yale University School of
Medicine, New Haven, Connecticut
This retrospective study was undertaken to identify the risk factors for hypercalcemia in
dialysis patients on high-dose calcium carbonate therapy.
Thirty-nine hemodialysis patients who were started on high-dose calcium carbonate therapy
as their main phosphate binder between January 1988 and April 1988 were included in the
study. Of these 39 patients, 14 patients (36 percent) became hypercalcemic during the first six
months ofcalcium carbonate treatment and were matched with 14 non-hypercalcemic patients
in terms of age, sex, length of time on dialysis, and etiology of renal disease. There was,
however, a difference in the ratio of white patients to non-white patients, this ratio being
significantly higher in the hypercalcemic group (9/5 versus 2/12,p = 0.007).
Hypercalcemic patients exhibited a significant increment in mean calcium levels after the
initiation of the high-dose calcium carbonate therapy (9.7 ± 0.1 versus 10.2 ± 0.2 mg/dl,
p = 0.006) while no significant difference was observed in the control group of patients
(9.2 ± 0.2 versus 9.2 ± 0.2). The hypercalcemic and control groups did not differ in terms of
physical activity, dietarycalcium, phosphate, and protein intake, mean calcium carbonate dose,
and phosphate level during treatment. Serum vitamin D levels were similar, as were serum
baseline and post-deferoxamine challenge aluminum levels. The hypercalcemic group, how-
ever, had significantly lower levels of parathyroid hormone (22 ± 4 versus 74 ± 11 pg/nl,
p = 0.034), alkaline phosphatase (89 ± 7 versus 128 ± 16 IU/L, p = 0.034), and osteocalcin
(23.4 ± 4.1 versus 93.5 ± 24.4 ng/ml,p = 0.01) during the calcium carbonate therapy.
It is concluded that hypercalcemia in dialysis patients on high-dose calcium carbonate
therapy is associated not with increased intestinal absorption but with low bone turnover,
reflected by lower parathyroid hormone, alkaline phosphatase, and osteocalcin levels.
Salicylate-Induced Decrease in Rat Perilymphatic Free Calcium Level as a Possible
Mechanism ofOtotoxicity. Quoc A. Nguyen and Pawel J. Jastreboff. Section of
Otolaryngology, Department of Surgery, University of Maryland at Baltimore,
School ofMedicine, Baltimore, Maryland
The involvement of a calcium-mediated mechanism ofsalicylate ototoxicity was investigated
in 42 rats. Perilymphatic free calcium and pH were evaluated, using ion-selective microelec-
trodes after intraperitoneal injection of doses of sodium salicylate ranging from 116.7 to 350.0
mg/kg.
The influence of calcium supplement (0.05 M calcium chloride solution) on salicylate-
induced changes in calcium homeostasis in blood and perilymph was also determined. Blood
salicylate levels varied in a linear mannerwith the doses ofthe drug, according to the following
equation: S = 0.191 D + 2.176, where S represents serum level in mg percent and D the
corresponding dose in mg/kg.
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Salicylates were found to cause a dose-dependent hypocalcemia. Control rat perilymph had a
free Ca"2 level of 0.667 + 0.012 mM and a pH of 7.32 ± 0.02. Sodium salicylate induced a
dose-related decrease in free perilymphatic calcium at approximately two hours following
injection. The highest dose ofthe drug (350 mg/kg) caused an average 15.7 percent drop in free
calcium level. A variable degree of drug susceptibility was observed, as several animals did not
exhibit any changes in their perilymphatic calcium levels. The accompanying increase in
perilymphatic pH was very small but appeared to be dose-dependent as well. Exogenous
calcium supplement did not influence the baseline total serum and free perilymphatic calcium
levels but did attenuate the salicylate-induced decrease in calcium concentration in those two
body compartments. Mechanisms of salicylate-induced decrease in blood and in perilymphatic
calcium levels are discussed.
Epstein-Barr Virus Nuclear Antigen One: Cloning, Purification, and Aspects of
Function. Robert Zygmunt Orlowski. (Sponsored by George Miller.)
Department of Molecular Biophysics and Biochemistry, Yale University School
of Medicine, New Haven, Connecticut
Binding of the Epstein-Barr virus nuclear antigen one (EBNA 1) to the Epstein-Barr virus
(EBV) latent origin of replication (oriP) is necessary for viral replication and transcriptional
transactivation, but the mechanism by which EBNA 1 accomplishes these tasks is unknown.
To study this mechanism, the exon of EBNA 1 was cloned into an expression vector based on
the p-galactosidase promoter. When the plasmid was introduced into Eschenchia coli and the
bacteria grown under optimal conditions, soluble extracts were found to contain five proteins
with molecular masses ranging from 27 to 51 kDa, which were immunoreactive with sera
containing anti-EBNA 1 antibodies. Attempts to express the full-sized 78 kDa EBNA 1 in
bacteria deficient in known proteolytic enzymes were unsuccessful because of in vivo proteoly-
sis.
A four-step purification procedure was developed, involving preparation of a soluble extract,
isoelectric precipitation, ion-exchange chromatography, and immunoaffinity chromatography,
using monoclonal antibodies recognizing a domain ofEBNA 1 necessary for DNA binding. This
procedure led to the isolation of two proteins with molecular masses of 27 and 37 kDa, which
bound in a specific manner to DNA substrates containing some portion oforiP. Studies probing
the structure oforiP produced evidence for the presence of single-stranded elements extruded
by the sequences of this region. Binding of the EBNA 1 proteins to plasmids containing oriP
increased their susceptibility to nucleases specific toward single-stranded DNA, and mapping
of these sensitive sites showed that they were within oriP. Assays with topoisomerase 1 revealed
that oriP-containing plasmids first bound to EBNA 1 and then relaxed by topoisomerase
contained excess negative supercoils.
These findings are consistent with an EBNA 1-induced stabilization ofsingle-stranded DNA
structure or unwinding of EBV DNA nearocrP, which could be important in preparation for
initiation of transcription or for initiation of replication.
Early Childhood Malnutrition in Lima, Peru: An Analysis ofSocioeconomic and
Morbidity Factors. Gonzalo J. Paz-Soldan. (Sponsored by Jody Sindelar.)
Department of Epidemiology and Public Health, Yale University School of
Medicine, New Haven, Connecticut
The prevalence of protein-energy malnutrition and its relationship to parental, housing, and
infectious morbidity factors was studied in children aged 0-5 years in Lima, Peru.
A probabilistic cross-sectional sample of 1,465 children was obtained from the Peruvian
National Survey of Nutrition and Health, conducted in 1984. Standardized height for age,
weight for height, and mid-arm circumference anthropometric indices were used to measure
chronic (stunting) and acute (wasting) nutritional deficits. Correlation and multivariate linear
regression analyses were done to identify significant predictors of these indices. Eight and
one-half percent of the children were found to be moderately or severely stunted, and less than
1 percent (0.3 percent) were moderately or severely wasted. A marked heterogeneity in
socioeconomic and nutritional statuses existed within the city, with the southern districts of
Lima having the highest prevalence of malnutrition. Multiple regression analyses showed that
age and sex of the child, area of residence, level of parental education, number of children in
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the family, and diarrheal morbidity were the most significant predictors of nutritional status.
Quality ofhousing infrastructure was not an important factor.
Children aged two to three years had the highest prevalence ofmalnutrition. Females tended
to have better nutritional indices than males. The level ofmaternal education was a significant
explanatory variable for both chronic and acute nutritional status. There was an inverse
relationship between the number of children in the family and nutritional status. Diarrheal
morbidity was one of the most important factors in predicting acute nutritional status, while
respiratory morbidity did not seem to affect nutritional status significantly.
Public health interventions aimed at improving the health and nutrition ofpreschool children
in Lima should be a priority. Children aged one to three years, living in the socioeconomically
disadvantaged northern and southern districts, should be especially targeted. Educational
interventions and programs to reduce the burden of diarrheal infection should be particularly
beneficial.
Rigid Internal Fixation versus Traditional Techniques for the Treatment of
Mandible and Zygoma Fractures. Mark A. Price and William Y. Hoffman.
Division ofPlastic Surgery, Department ofSurgery, University ofCalifornia,
San Francisco, California (Sponsored by Ricardo Rodriguez. Division of
Plastic Surgery, Department ofSurgery, Yale University School ofMedicine, New
Haven, Connecticut)
The present thesis was undertaken to assess the benefits and liabilities accompanying the
growing use of rigid internal fixation with miniplates versus traditional non-rigid fixation
techniques (intermaxillary fixation with or without wire osteosynthesis) for the treatment of
mandible and zygoma fractures.
Thefirst two studies assess treatment outcome through controlled retrospectivechart reviews
ofpatients treatedduring afour-yearcrossoverperiodwhenwe switched fromwireosteosynthe-
sis to miniplates as the primary form of internal fixation for mandible and zygoma fractures.
The third study attempts to assess patient outcome further in zygomatic complex fracture
patients, using computed tomography to detect and quantify post-operative malar asymmetry
resulting from rigid internal fixation.
The results ofthe first study ofmandible fractures showed similar overall complication rates
in patients treated with miniplates (9/35, 26 percent) versus traditional techniques (10/44, 23
percent). Results from the study of zygoma fracture patients showed similar overall acute and
sub-acute complication rates between groups: 1/15 (7 percent) with plates versus 1/13 (8
percent)with non-rigid fixation. Problemswithpatient follow-up, though, limited the sensitivity
ofthe study to detect late complications. While less conclusive, results ofthe studies ofzygoma
fractures showed a comparable complication rate (not including late complications) with
plating versus non-rigid fixation. The third study documented the reproducibility of a devised
computerized tomographic scanningtechnique forquantifyingzygomatic asymmetry towithin 1
mm and generated values of anatomic asymmetry in the normal population (coefficient of
asymmetry ± SEM, D = 3.0 + 0.4 mm), but failed to obtain sufficient scans ofpatients treated
with wire osteosynthesis. Pre-operative zygoma fracture patients hadD = 12.6 - 1.4 mm, while
plated patients returned to aD = 4.6 +- 0.7 mm.
Thus, the theoretical advantages of plating combined with comparable complication rates
support the use ofminiplates in mandible fracture patients where open reduction and internal
fixation is indicated. Furthermore, plating was documented to result in restoration of near
anatomic malar symmetry in the majorityofzygoma fracture patients.
Early Fetal Growth Delay: Is It Really Predictive ofCongenital Anomalies in
Insulin-Dependent Diabetics? Pablo Alejandro Quintela, Jr. and E. Albert Reece.
Department of Obstetrics and Gynecology, Yale University School ofMedicine,
New Haven, Connecticut
Congenital anomalies in offspring of diabetic women occur at a rate two to three times that
observed in non-diabetics. It has been reported that these anomalies may be predicted by
first-trimester ultrasound examinations which reveal diminutions in growth of the embryo/
fetus. Other investigators have failed to show such a relationship between early fetal growth
delays and congenital anomalies.
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In an attempt to resolve the above conflict, a retrospective study of 38 patients with
insulin-dependent diabetes mellitus (IDDM) and 81 control pregnancies who had first-
trimester ultrasound examinations was undertaken. A cross-sectional survey of all patients
revealed a congenital anomaly rate of 18.4 percent among IDDM pregnancies, compared to4.9
percent among controls (p < .02). The mean observed discrepancy between menstrual gesta-
tional age and sonographic gestational age was -1.8 ± 5.2 days for the control pregnancies and
-4.4 ± 7.4 days for the IDDM pregnancies (p < .05). Early fetal growth delaywas defined as a
discrepancy of six or more days between the menstrual gestational age and the sonographic
gestational age. Fifteen control pregnancies (18.5 percent) and 11 IDDM pregnancies (28.9
percent) exhibited an early fetal growth delay phenomenon (p < .20). There was no significant
difference in the congenital anomaly rate in either the IDDM or control pregnancies where
early fetal growth delay was identified as compared to those pregnancies where no discrepancy
was observed.
In order to examine the longitudinal growth of fetuses who had multiple first-trimester
ultrasound examinations, a best-fit linear regression line of log crown-rump length (CRL)
versusmenstrual gestational agewas calculated, based on the cross-sectional data ofthe IDDM
and the control pregnancies (IDDM r = .838, controls r = .833). The longitudinal growth of
two anomalous fetuses of IDDM women and three anomalous fetuses of normal controls fell
within the normal growth variation oftheir respective groups.
This present study fails to confirm the association of early fetal growth delay with the
occurrence ofcongenital malformations in IDDM pregnancies.
The Effects ofUncertainty on the Precision ofHuman Dot Displacement
Discrimination. Stacey Raymond and Joy Hirsch. Department of
Ophthalmology and Visual Science, Yale University School of Medicine,
New Haven, Connecticut
One of the unanswered questions in visual neuroscience is what determines the precision of
human spatial discriminations. This study probes a new aspect of that question by testing the
hypothesis that displacement uncertainty influences the precision of displacement judgments.
We use random dot patterns (displayed on a viewing screen) that are confined within a circular
field to measure thejust-noticeable-difference, jnd, in the displacement of some number of the
dots. The effects ofdisplacement uncertainty are observed by either blinking (certainty) or not
blinking (uncertainty) the dots in the array that will be displaced.
Our results indicate (1) that there is a profound loss of discrimination precision in uncertain
conditions when the number of displaced dots is small, and (2) the effect of uncertainty is
proportional to the ratio of the displaced dots to the total number of dots in the array. That is,
discrimination performance for arrays with 5, 10, and 20 dots is equally influenced by
uncertainty when relative numbers ofdots are displaced.
Based on these findings, we conclude that our hypothesis is supported: displacement
uncertainty influences the precision of random dot discrimination. These observations con-
strain a neural model of the precision of spatial discrimination to incorporate the global
influence of displacement uncertainty as a factor that influences the precision of positional
judgments.
Expression ofTenascin in Nodular and Sclerotic Basal Cell Carcinomas-An
Immunohistochemical Study. Lauren R. Rodgers, David J. Leffell, and Kurt S.
Stenn. Department of Dermatology, Yale University School ofMedicine, New
Haven, Connecticut
The expression of tenascin, an extracellular glycoprotein, was investigated in basal cell
carcinoma (BCC) by immunohistochemical methods.
In a previous experiment, mice were immunized with solid BCC tumor which yielded two
monoclonal antibodies upon purification. The first antibody, BCC-3, stained the BCC tumor
cells intracellularly. The second antibody, BCC-4, stained the adjacent BCC tumor stroma. The
staining pattern ofthe latter appeared to correspond with that reported for tenascin, a recently
described extracellular matrix glycoprotein. A Western blot confirmed that both BCC-4 and
anti-tenascin antibody recognized the same protein.
Previous research has shown that tenascin is expressed at the interface between epithelium
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and mesenchyme. It is postulated that tenascin isimportant forcell migration and adherence to
theextracellular matrix. Becausebasalcellcarcinoma isdependentupon the adjacentstromato
proliferate, we questioned in this study how, and if, tenascin expression occurs in basal cell
carcinoma. Using a polyclonal anti-tenascin antibody, we found that tenascin localizes around
nodular and sclerosing basal cell carcinoma tumor islands. Tenascin antigen staining around
nodular BCC showed avery distinct darkband, immediately adjacent to the tumor islands, with
awidth of 16.5 -- 9.8 (n = 137) (average, ±SD) micronswith little to no staining ofthe stroma.
Staining around the tumor islands of sclerotic BCC also showed a band of tenascin antigen
adjacent to the tumor islandswith awidth of 15 t 7.6 (n = 30) microns; here, in addition, there
was diffuse light stainingofthe collagen fibers in the non-adjacent stroma. An efforttocompare
thewidth oftenascin staining to both the perimeterand the size ofBCC tumor nodules showed
a closer correlation to the former than to the latter, with correlation coefficients ofr = 0.67 and
0.52, respectively.
We conclude that the signal to induce tenascin productionbysurrounding mesenchymal cells
is probably afunction ofthe outercells in the BCCtumor nodule and that the extentoftenascin
production is dictated by the tumor itself.
The Detection ofBorrelia burgdorferi DNA in the Cerebrospinal Fluid ofPatients
with Neurologic Complications ofLyme Disease. Ellen G. Rosenthal and David
H. Persing. Section ofClinical Microbiology, Department ofLaboratory
Medicine, The Mayo Clinic, Rochester, Minnesota, and Stephen E. Malawista.
Section ofRheumatology, Department ofInternal Medicine, Yale University
School ofMedicine, New Haven, Connecticut
Although the clinical expression of Lyme disease is almost certainly immunologically
mediated, various lines of evidence suggest the disease is driven by spirochetes throughout its
course. Persistent infection by Borrelia burgdorferi has been difficult to demonstrate clinically,
however. The lack of a sensitive, specific, and dependable means of demonstrating active
infection has complicated efforts to clarify the pathogenesis and clinical spectrum of chronic
Lyme disease, and of the chronic neurologic complications in particular. A recently developed
assay based on amplification of the OspA nucleotide sequence, using the polymerase chain
reaction, offers a highly sensitive and specific means ofdetectingB. burgdorfen DNA. We used
this assay to analyze cerebrospinal fluid samples from twogroups ofpatients: 13 with symptoms
oflate Lyme neuroborreliosis and either a documented historyoferythemachronicum migrans,
or elevated titers of anti-B. burgdorferi antibody in serum or cerebrospinal fluid or both; and
three patients with acute meningitis and superimposed cranial or peripheral neuritis and
positive Lyme serologies in serum and cerebrospinal fluid. Samples from patientswith multiple
sclerosis were used as controls.
Our results show successful amplificationofthe target sequence in allpositive controls and in
several patients' samples, and nonspecific amplification products in all tested samples. Al-
though negative patient controls revealed only the nonspecific amplification products, we were
unable toreproduce ourpositivefindingswith repeatedtestingofpatientsamples. We conclude
that (1) the polymerase chain reaction can be used successfully to amplify and detect B.
burgdorferi DNA in human cerebrospinal fluid, (2) the number of target molecules in our
patient samples may have been too small to be reproducible, or (3) our positive findings in
patientsamples mayhave arisen fromcontaminationwith amplified DNAfragmentsorperhaps
whole genomic B. burgdorferi DNA inadvertently transferred from a suspect air displacement
pipette.
Clarification ofTemporal and Spatial Heterogeneity with Laser Doppler
Velocimetry: The Basis for Practical Applications in MicrovascularTopography,
Understanding the Control ofVasomotion, and Hyperemia in Several Disease
States. Jeffrey S. Schechner and Irwin M. Braverman. Department of
Dermatology, Yale University School ofMedicine, New Haven, Connecticut
We produced a laser Doppler contour mapping technique to circumvent problems ofspatial
and temporal heterogeneity in studying vasomotion of the human cutaneous microcirculation.
A template was designed which allowed the reproducible localization of terminal arterioles.
Maps were produced on the forearms ofthree volunteers on at least four occasions in order to
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study dynamic changes in the flux patterns and to evaluate the validity of the technique.
Arterioles were localized on four individuals for simultaneous observation ofvasomotion in two
sites separated by distances of 5.7-20 mm, as well as being on contralateral arms. A total of 940
minutes were sampled in ten sessions, ranging from 16-150 minutes. We observed both
real-time tracings and long-term averaged trends.
Synchrony ofthe 6-10 cycle/minute vasomotion and similar long-term trends was found in all
ofthe subjects for 59.9 percent and 68.2 percent of the total sampled time, respectively. We also
found a 2-3 cycle/minute vasomotion not previously described in human skin. The similar
activity of arterioles at varying distances suggests that there is central sympathetic control of
cutaneous vasomotion.
In the second part of the study, we attempted to find a clinical application of laser Doppler
velocimetry by examining the post-occlusive hyperemic response in cutaneous T-cell lymphoma
(CTCL), psoriasis, atopic dermatitis, and cherry hemangiomas. We compared the response of
forearm lesions to normal skin after two-minute brachial artery occlusion in 15 psoriatic, five
CTCL, two atopic dermatitis, and four cherry hemangioma trials. Two of the CTCL and five of
the psoriasis lesions were resolving after treatment. The normal post-occlusive overshoot was
completely blunted in all the active lesions, and returned toward normal in resolving lesions.
Studying the return to normalcy of the post-occlusive hyperemic response may be useful in
evaluating the effectiveness oftherapy in several pathologic states.
Patterns ofTaste Loss in Clinic Patients with Histories ofHead Trauma, Nasal
Symptoms, or Upper Respiratory Infection. Gina M. Solomon, Frank Catalanotto,
April Scott, and Linda M. Bartoshuk. Section of Otorhinolaryngology,
Department of Surgery, Yale University School of Medicine, New Haven,
Connecticut
A study was undertaken to evaluate both localized and whole-mouth taste function in clinic
patients who presented with a chief complaint of smell dysfunction. The etiology of the smell
disturbance included head trauma (n = 26), nasal symptoms (n = 19), and upper respiratory
infection (URI) (n = 16). All patients were seen at the Connecticut Chemosensory Clinical
Research Center (CCCRC) and received a full medical, dental, and ENT evaluation, as well as
smell and taste testing.
The taste test consists of a whole-mouth test and a spatial test. The whole-mouth test
presents a range of concentrations of NaCl, sucrose, citric acid, and quinine solutions to the
patient in random order, interspersed with a range ofdecibel levels of a standard auditory tone.
The patient is asked to rate the intensity of all the stimuli on a number scale of his or her own
devising. The data are normalized, using the ratings for the auditory stimuli to allow compari-
son between patients. The spatial test involves the use of long-handled cotton swabs to apply
the strongest concentrations of the four stimuli used in the whole-mouth test to the front of the
tongue, the rear edges ofthe tongue, and the soft palate bilaterally. Patients rate the intensity of
the stimuli on a nine-point scale.
Data analysis revealed significant localized taste losses in all three groups and significant
whole-mouth losses compared to controls. Head trauma patients had the poorest taste function
overall, and individual patients had patchy localized losses. Nasal symptoms patients had losses
to all qualities except salt on the soft palate, with normal taste function in other areas. URI
patients had losses to all qualities on the front of the tongue, with bitter particularly affected.
Taste loss is present in these three patient groups and is best detected by localized testing. The
different patterns of loss are suggestive of a variety of neurological and mucosal pathologies,
particularly in the case ofURI patients, where the anterior loss suggests damage to the chorda
tympani ofthe facial nerve.
The Immunology ofHuman Peripheral Nerve and the Response to Nerve
Transection in a C3H/HeJ Mouse Model. James E. Stanislaw and Thomas
Trumble. Section of Hand Surgery, Yale University School of Medicine, New
Haven, Connecticut. (Sponsored by Thomas Trumble. Section of Hand
Surgery, University ofWashington School of Medicine, Seattle, Washington)
Research in limb reconstruction using peripheral nerve tissue has been hampered by tissue
rejection. Animal models of peripheral nerve transplantation have exhibited significant rejec-
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tion reactions, leading to poor outcomes. The reactions have occurred despite cross-matching
the nerves for MHC (major histocompatibility complex) class I antigens. Other research has
shown MHC class II antigens to be instrumental in graft rejection, perhaps more important
than the role of MHC class I antigens. Despite claims that MHC class II antigens are not
present in peripheral nerve, this study attempted to define the immunology ofperipheral nerves
with respect to the presence ofMHC class II antigens. The presence ofsuch antigens could add
to the explanation of nerve graft rejection.
The specific aims of this study are (1) to search for MHC II in peripheral nerve, (2) to
determine what cell type expresses the antigen if present, and (3) using a mouse model, to
investigate changes in the antigen concentration after trauma.
In order to provide more information on the immunology ofperipheral nerves, 35 specimens
(26 from seven cadavers and nine from surgical biopsies) were analyzed for the presence of
MHC class II antigens, using monoclonal antibodies raised against HLA-DR, HLA-DP, and
HLA-DQ (human leukocyte antigen is the human synonym for MHC), and an avidin-biotin
enzyme complex with chromogen. MHC II antigens were noted in all human nerve specimens,
and the percentage of the area, under light microscopy, of positive staining by computer-
analyzed immunohistochemistry was significantly higher (3.82 percent + 1.01 percent) than in
negative controls (0.05 percent ± 0.02 percent) (p < 0.01).
S-100 double-staining techniques as well as electron microscopic tissue fixation were used to
identify cell types.
A C3H-Hej mouse model was used to evaluate the effect of trauma on the presence of MHC
II antigens. Monoclonal anti-IA antibody was used in the same method of light microscopic,
computer-analyzed immunohistochemistry as performed in the human study. Fifteen to 21 days
after transection of the sciatic nerve in ten mice, there was a statistically significant increase
(p < 0.05) in the presence of MHC class II antigens in the distal portion of the nerve (4.49
percent ± 0.78 percent) versus samples from 11 mice that had had exposure of the nerve
without transection (1.44 percent ± 0.21 percent) or in nerves from 17 mice that had had no
surgery (1.02 percent + 0.21 percent) in that limb.
The clinical relevance of these results is that the presence of MHC class II antigens could
require more complex cross-matching for tissue transplantation. Nerve grafts which have
undergone Wallerian degeneration may actually be more prone to rejection than other
peripheral nerve tissue transplants, depending upon the length of time of degeneration.
Immunohistochemical Localization ofCalcium Binding Proteins, Calbindin D-28K
and Parvalbumin: Their Differential Distributions in the Rat Olfactory Bulb.
Christopher C. Steevens. (Sponsored by Charles A. Greer.) Section of
Neurosurgery, Department of Surgery, Yale University School of Medicine,
New Haven, Connecticut
The differential distributions oftwo calcium binding proteins, calbindin D-28K and parvalbu-
min, were determined in the rat olfactory bulb with the purpose of further defining their role in
the segregation of local synaptic networks.
Coronally sliced 50-micron rat olfactory bulb sections were immunohistochemically stained,
using anti-calbindin and anti-parvalbumin primary antibodies to determine the neuronal
distributions of the two calcium binding proteins. In addition, adjacent surfaces of consecutive
sections were immunohistochemically stained, using combinations of anti-calbindin, anti-
parvalbumin, anti-gamma-aminobutyrate (anti-GABA), and anti-tyrosine hydroxylase. Adja-
cent surfaces were compared to determine the existence of co-localization between calbindin
and parvalbumin, between calbindin and GABA or tyrosine hydroxylase, and between parval-
bumin and GABA or tyrosine hydroxylase.
Calbindin was found to localize to all layers of the olfactory bulb, but primarily among
intrinsic neurons in the periglomerular region and in the superficial granule cell layer. In
contrast, parvalbumin was found almost exclusively in the external plexiform layer, with a
smaller population of immunoreactive neurons also appearing in the periglomerular region.
Evidence for co-localization between calbindin and parvalbumin was found among a subpopu-
lation of periglomerular cells. In addition, evidence was found for co-localization between
calbindin and GABA in the granule cell layer, between parvalbumin and GABA in the external
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plexiform layer, between calbindin and GABA in the periglomerular region, and between
calbindin and tyrosine hydroxylase in the periglomerular region.
The neuronal distributions ofcalbindin and parvalbumin in the ratolfactorybulbwere mostly
separate and complementary but showed an opposite relationship with respect to cell type
segregation from what has been observed in the central nervous system as a whole. The small
group ofperiglomerular cells containingboth calbindin and parvalbumin mayprove physiologi-
cally significant with regard to intracellular calcium regulation. Two groups of GABA-
immunoreactive neurons in the rat olfactory bulb can be distinguished, based on their
differential segregation with calbindin and parvalbumin: GABA neurons containing parvalbu-
min in the external plexiform layer, and GABA neurons containing calbindin in the glomerular
andgranule cell layers.
The finding of co-localization between calbindin and tyrosine hydroxylase in the glomerular
layer raises the possibility of a subpopulation ofcells existingwhich contain GABA, dopamine,
and calbindin. Such apopulation might suggest a role for calbindin in neurons expressing more
than one neurotransmitter.
Interaction ofHPV-16 E6 Oncoprotein with a 35 kd Matrix-Associated Protein.
Margaret R. Stevens, Sylvia Sedman, John Schiller, and Douglas R. Lowy.
Laboratory ofCellular Oncology, National Cancer Institute, Bethesda,
Maryland. (Sponsored byAaron B. Lerner. Department ofDermatology,
Yale University School ofMedicine, New Haven, Connecticut)
The E6 protein sequence of human papillomaviruses (HPVs) has been implicated in the
abnormal regulation of cellular growth and in the generation of malignancy. Identification of
the nuclear matrixprotein towhich E6 binds in vivo was undertaken in an effort to elucidate the
mode ofaction ofE6 in the alteration ofcellulargrowth controls.
Amodified "Western" analysis was employed, inwhich HeLawhole-cell lysate was separated
by protein electrophoresis and transferred to an Immobilon membrane. The resulting blots
were probed with HPV-16 E6 protein, synthesized, and labeled with 35S-cysteine in vitro, as
well as with asimilarlyprepared HPV-16 E7 protein as a control. Autoradiography ofthe blots
revealed preferential binding of the labeled E6 to a protein with an apparent molecularweight
of 35 kd, which was not seen using the E7 control probe. Fractionation of HeLa cell extracts
showed that the 35 kd protein was present only in the nuclear matrix. Several protein bands
more substantial than the 35 kd band were present on the blots, as shown by Amido Black
staining. High-salt and SDS washes successfully diminished much ofthe binding ofE6 to these
more abundant proteins,yet had little effect on thebindingofthe E6probe to the 35 kd protein.
Taken together, these results support the conclusion that HPV-16 E6 protein binds specifi-
cally to a protein, around 35 kd in size, found in the nuclear matrix of HeLa cells. Further
research to identify and characterize this protein more completely may reveal clues about the
functionalsignificance ofits interactionwith E6in vivo and perhaps help toclarifythe role ofE6
inoncogenesis.
The Use ofDNA FlowCytometry as a Prognostic IndicatorAfter Local Recurrence
in Conservatively Treated Clinical Stage I and II Breast Cancers. Margaret M.
Toth, Stuart D. Flynn, and Bruce G. Haffty. Department ofTherapeutic
Radiology, Yale University School ofMedicine, New Haven, Connecticut
Over the past decade, breast-conserving surgery with primary radiotherapy has been fre-
quently employed as an option for the treatment of early breast cancer. With increasing
follow-up, it is clear that conservatively treated patients have a long-term risk for local
recurrence. To date, prognostic indicators following recurrence are limited to clinical and
pathological observations. Noobjective prognostic parameters have been established.
The purpose ofthe research summarized in this thesis was to determine whether DNA flow
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cytometry is a useful indicator of prognosis in patients who have suffered local recurrence
following conservative treatment. Archival breast tissue specimens from tumor recurrences
were obtained from 38 of the 50 women in the Yale-New Haven Hospital series who suffered
local failure following conservative treatment. Median follow-up after recurrence was 5.06
years.
DNA flow cytometric measurements of DNA-ploidy and S-phase fraction (SPF) were
performed on all available samples. 62 percent of patients had DNA-diploid recurrent tumors.
DNA-ploidywas predictive ofboth overall and disease-free survival at five years (p = 0.015 and
p = 0.028). S-phase fraction proved to be a highly significant predictor of prognosis. 35 percent
of patients had low-SPF tumors (SPF < 12). The probability of disease-free survival five years
post-recurrence was 100 percent for the low-SPF tumor patients and 32 percent for patients
with high-SPF tumors (p = 0.00005). DNA-ploidy and S-phase fraction were combined to
define favorable and unfavorable flow profiles (favorable, DNA-diploid; SPF < 12). Actuarial
disease-free survival five years post-recurrence was 100 percent for patients with a favorable
flow profile and 36 percent for patients with an unfavorable flow profile (p = 0.0002).
These data suggest that DNA flow cytometric measurements at relapse strongly correlate
with outcome for patients suffering local recurrence following conservative treatment for
early-stage breast cancer.
Antisense Oligonucleotides: Psoralen Photoreactivity and Enzymatic Resistance.
Steven J. Ugent and Francis P. Gasparro. Department of Dermatology, Yale
University School of Medicine, New Haven, Connecticut
Psoralen-modified antisense oligodeoxyribonucleotides previously have been used to prolong
sequence-specific inhibition of gene expression. The efficacy of oligonucleotides has been
limited, in part, by their degradation by cellular nucleases. Modifications of the sugar-
phosphodiester backbone with methylphosphonates in order to increase resistance to enzy-
matic degradation have produced several disadvantages.
In order to determine whether limited substitutions ofmethylphosphonates confer enzymatic
resistance, three different oligonucleotides, each with selected bases having this modification,
were reacted with a 3'-exonuclease, a 5'-exonuclease, and a phosphohydrolase. A psoralen-
modified oligonucleotide was also tested. In addition, the ability of methylphosphonated and
phosphorothioated oligonucleotides to undergo psoralen modification was examined.
It was found that selective methylphosphonate substitution does increase enzymatic resis-
tance, that the psoralen monoadduct itself is somewhat protective, and that psoralen photochem-
istry with either methylphosphonates or phosphorothioates is comparable in efficiency to that
of unmodified oligonucleotides.
The Use ofImmunohistological Analysis in Differentiating Cutaneous T-Cell
Lymphoma from Psoriasis and Dermatitis. Marco Verga and Irwin M.
Braverman. Department of Dermatology, Yale University School of Medicine,
New Haven, Connecticut
We studied the number and distribution of CD1, CD2, CD3, and HLA-DR positive
epidermal cells in normal skin and in psoriatic, dermatitic, and cutaneous T-cell lymphoma
(CTCL) lesions by the immunoperoxidase technique. Histological patterns useful in discriminat-
ing CTCL from psoriasis and dermatitis were observed.
Extensive staining of keratinocytes (KC) with HLA-DR was seen in 27 of 41 patients with
CTCL, but in only one of 14 patients with psoriasis and none of ten patients with dermatitis.
CD2+ and CD3+ cells were present in the mid and upper epidermis of CTCL lesions in much
greater numbers than in normal, dermatitic, and psoriatic skin. The percentage of the
epidermal area covered by CD1 + cells in psoriatic lesions (1.13 percent) and dermatitic lesions
(1.65 percent) was significantly lower than that found in CTCL lesions (3.60 percent).
These epidermal immunohistological patterns have the potential to distinguish CTCL from
psoriasis and dermatitis in clinically ambiguous cases.
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Analysis ofTissue Inhibitor ofMetalloproteases as the UnifyingEntity in the
Etiology ofAbdominal AorticAneurysms. Ellis L. Webster and M. David Tilson.
Department ofSurgery, Yale University School ofMedicine, New Haven,
Connecticut, and Department ofSurgery, St. Luke's-Roosevelt Hospital, New
York, New York, and Colleen M. Brophy. Department ofSurgery, New
England Deacones5 Hospital, Boston, Massachusetts Thomas Barnett.
Molecular Diagnostics, Inc., West Haven, Connecticut (Sponsored by Bauer
Sumpio. Department ofSurgery, Yale University School ofMedicine, New
Haven, Connecticut)
Aneurysmal disease is the thirteenth leading cause of death in the United States, and the
incidence of the disease is increasing annually. The etiology of abdominal aortic aneurysms
(AAA) is presently unknown, and several theories have been advanced in recent years. A
"minimum" requirement for a working hypothesis is that it should explain two important
observations: (1) there is increased proteolysis of the aorta (which may be due to increased
protease activity or decreased antiprotease activity); and (2) there is a strongfamilial predispo-
sition, with 20-30 percent of first-degree relatives of patients with AAA also affected. A male
predominance amongAAApatients has also been noted. TIMP (tissue inhibitorofmetallopro-
teases) is a major antiprotease of connective tissue, and its gene has been assigned to the X
chromosome. Factors causing relative deficiency of this inhibitor could account for increased
proteolysis and explain genetic features of the disease. Previous work suggests that TIMP is
deficient in AAA aorta.
Experiments were performed to determine ifdeficiencyofTIMP is due to mutation resulting
in decreased expression or an altered gene product. Northern blots of RNA from dermal
fibroblast cultures isolated from AAA patients were probed with human TIMP cDNA
generated by polymerase chain reaction (PCR). Human TIMP cDNA generated from the
isolated RNAin onepatientwas also sequenced. Dermal fibroblasts expressedTIMP mRNAin
all cell lines, and there was no significant difference in TIMP expression in six patients versus
twocontrols. There was a normal nucleotide sequence ofthe cDNA.
These studies donotsupport the hypothesisthat deficiency ofTIMPin AAAtissue is due to a
primary defect in the gene. Deficiency ofTIMP maybe due to decreased expression orbinding
under local conditions in the aneurysmal aorta ordue to increased degradation. Furtherstudies
to rule out expression abnormalities in aortic smooth muscle cells and macrophages in AAA
may be useful, since the present studies were based on dermal fibroblasts.
Hepatitis AImmunity in U.S. Travelers: Prevalence and Associated Factors.
Alain-Marc Werner, Jan Patterson, and Michele Barry. Tropical Medicine and
International Travelers Clinic, Department ofInternal Medicine, Yale University
School ofMedicine, New Haven, Connecticut
Hepatitis A remains a significant problem fortravelers to developing nations. Immune serum
immunoglobulin (ISIG), administered intramuscularly, is an effective form of prophylaxis but
must be given every five to six months for extended-stay or repeat travelers. Although the
prevalence ofimmunity to hepatitis A in developed nations is relatively low, certain subgroups
ofthe travel population may have a high enough prevalence ofimmunity to render screening a
reasonable alternative to routine ISIG prophylaxis. Previous studies of British travelers have
indicated that older patients, those ofAsian descent, and those with a history ofjaundice may
fulfill such criteria. Such criteria in U.S. travelers have not been studied.
Aretrospective study ofpatients at two U.S. university-affiliated travel clinics was performed
in order to assess the value of certain indicators in past medical and travel history to predict
immunity to hepatitis A. 762 patients above the age of 16 seen in either clinic were tested for
hepatitis A antibody during 1987-1990. 112 immune subjects (15 percent) were identified. 61
immune individuals aged 18 to 81 and 121 non-immune individuals, aged 17-71, were studied.
Ofthe 61 immune subjects, 48 (79 percent) were over the age of40, whereas 50 (41 percent) of
the non-immune subjects were over the age of 40 (p < .0005) (odds ratio, 5.2; 2.7-10.2, 95
percent CI). Twenty-two (36 percent) of the immune individuals were born outside the U.S.,
284THESIS ABSTRACTS 1991
whereas 14(12 percent) ofthe non-immune individuals were born outside the U.S. (p < .0005)
(odds ratio, 4.3; 2.1-8.9,95 percent CI). Nineteen (31 percent) ofthe immune individuals gave a
history of hepatitis, whereas two (2 percent) of the non-immune individuals gave such a history
(p < .0005) (odds ratio, 26.2; 9.0-80.3, 95 percent CI). Fifty-three (87 percent) of immune
individuals gave a history of previous travel to developing nations, whereas 75 (62 percent) of
non-immune individuals gave such a history (p < .001) (odds ratio, 4.1; 1.9-9.0,95 percent CI).
Screening for immunity may be an appropriate alternative to routine ISIG prophylaxis in
extended-stay or repeat U.S. travelers if they are >40 years old, were born outside the U.S., or
give a history of hepatitis or of travel to developing nations.
Correlation ofthe Signs and Symptoms ofUterine Leiomyomas with the Findings
on Magnetic Resonance Imaging Studies. Symphorosa M. Williams, Edith Budik,
Robert Lange, Florence Comite, and Shirley McCarthy. Departments of
Diagnostic Radiology, Obstetrics and Gynecology, and Internal Medicine,
Yale University School of Medicine, New Haven, Connecticut
This study was designed to investigate any correlation between the symptoms and signs of
uterine leiomyomas and magnetic resonance imaging (MRI) findings.
The symptoms and signs reported at each visit were recorded from a review of the clinical
charts of45 patients. 114 MRI studies, 98 ofwhich were performed within 0-30 days, and 16 of
whichwere performed within 30-51 days ofthe corresponding clinical visit, were reviewed by an
investigator, blinded to the clinical data. Total uterine volume, total leiomyoma volume, and the
uterine and leiomyoma MRI characteristics were assessed. Thirty-one patients, with a total of
47 MRI studies, received leuprolide acetate (LA) during the period of review. These were
examined as a separate group and compared with the "no-drug" group. Junctional zone (JZ)
disruption did not correlate with the presence of menorrhagia or metrorrhagia (p > 0.05) in
either patient group. LA decreased the incidence of menorrhagia (p < 0.0005) but had no
effect on metrorrhagia (p > 0.05). JZ disruption did not correlate with spontaneous abortion
or infertility (p > 0.1). The leiomyoma location (uterine body, fundus, cervix, broad ligament,
multiple) did not affect the incidence of pressure (p > 0.1), abdominal/pelvic (A/P) pain
(p > 0.1),backpain(p > 0.1),orinfertility(p > 0.5).LAdecreasedtheincidenceofpressure
only in patients with leiomyomas in the uterine body (p < 0.05). The leiomyoma type
(submucosal, intramural, subserosal) did not affect the incidence of infertility (p > 0.05) or
spontaneous abortion (p > 0.5). It did not affect dysmenorrhea in LA-treated patients
(p > 0.5), but intramural leiomyomas were associated with dysmenorrhea in the no-drug group
(p <0.005). Submucosal and intramural tumors in patients with no drug treatment were also
associated with dysmenorrhea, when compared with LA-treated patients (p < 0.005). Leiomy-
oma degeneration was dependent on the tumor volume. Smaller tumors had less degeneration,
while the larger tumors had more carneous and nonspecific degenerative changes (p < 0.005).
LA had no effect on the incidence of degeneration. A/P pain was associated with carneous
leiomyomas in patients with no drug treatment (p <0.05). There was no association between
A/P pain or pressure and total uterine volume (p > 0.1), but LA decreased the incidence of
pain in patients with uterine volumes of less than 600 cc (p < 0.005). Uterine non-leiomyoma
volumes were not associated with spontaneous abortion or infertility (p > 0.5).
We conclude that most symptoms that have always been attributed to individual characteris-
tics of the leiomyomas cannot be directly explained by them. The only statistically significant
relationships occurred between degeneration and tumor size, and dysmenorrhea and intramu-
ral tumors. The effect of LA in alleviating patient symptoms is again confirmed.
285